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Paving and Municipal Engineering 


VOLUME X. MAY, EIGHTEEN NINETY-SIX. NUMBER 5 


THE PAVEMENTS OF AN AUSTRALIAN CITY 
By F. A. Campbell, C. E., FL. RL GS 


MELBOURNE, the capital of Victoria, is one of the best paved 
cities in the world. 

The main streets are ninety-nine feet wide, those of lesser 
importance sixty-six or thirty-three feet, and they are paved in 
three different ways—with bluestone metal, stone or wood blocks 
The first method of construction applies to the secondary streets 
in the city, and also all those lying outside the central part 
of the town. These metaled roadways are well made and carefully 
kept in order. The metal used is a durable basalt, which abounds 
in the vicinity of the metropolis. That for road metal is obtained 
from the corporation quarry, about three miles out to the northeast 
It has been worked for eighteen years continuously and now forms 
a vast excavation. It is over 100 feet deep and extends over a 
large area of ground. At the faces now being worked, the holes 
for the explosives are made by a steam rock drill, the steam being 
conveyed by pipes from the boiler in the buildings above. Rach-a- 
roch and gunpowder are used as explosives in about equal propor- 
tions, and after the blasting is done the broken material is attacked 
by a small army of men with heavy spalling hammers, who break 
it up to the required size and load it into the trucks. 

The trucks when filled are drawn to the foot of the incline lead- 
ing up tothe buildings on the ground above, in which are the crush- 
ing machines. The trucks are drawn up by a wire rope, worked 
by a winding engine, and are tipped sideways on to a wooded plat- 
form in front of the crushers. ‘There are six of these machines 
a row, Hope’s patent, and the stone is fed into them by men. Afte 


passing through the machines the broken material is elevated to 
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the top ol th building by a band elevator, which empties its load 
into a cylindrical screen, with three different sized perforations in 
its lengt!] This separates the crushed material into three different 
sorts, the largest being 2'¢-inch metal, which slides into a bin and 
can be loaded straightway into drays by lifting an iron grating. 
The other is about three-quart r-inch stuff, used both for topping 
metal and, when tarred, for foot paths. The smallest varies from 


























AS . MELBOURNE, 99 FEET W E, METALED WITH FLAGGED PATHWAYS 


dust to pieces one-quarter inch in size, and is used for the final 
layer in road making, and, when tarred, for topping foot paths. 
The tarring of these screenings is carried on in a very systematic 
fashion. From the screen they pass by a shoot to a horizontal belt 
which, provided with wide teeth, draws it slowly along a wooden 
race, formed on the upper side of a long, narrow box, heated by 
steam, the object being thoroughly to dry the material before it is 


mixed with the tar. It is finally drawn into a wooden hopper 








THE PAVEMENTS OF AN AUSTRALIAN CITY. 305 


which leads into the mixer. The mixer is a horizontal, iron-cased, 
auger pug-mill, having the screenings and the tar (also previously 
heated) led into it at one end. The attendant can regulate the 
admission of either, and gives the stuff as it is delivered a final 
mixing on an iron floor with a shovel. It is then stacked near th 


delivery door, from which it can be shot down into the drays. 


The whole plant is very complete, is in capital order and the 














MELBOURNE CORPORATION QUARRY. 


work very economically managed. The total cost of quarrying, 
crushing and delivering into the bins ready for the drays is 2s. 10 ‘2d. 
per cubic yard, one-third of which is screenings, estimated to be 
worth 4s. 6d. per cubic yard. Thus the cost of the metal is not 
more than 2s. per cubic yard. 

The cost of carting and spreading varies according to the dis- 
tance from Is. 3d. to ls. 7d. per yard. Binding, rolling and water- 
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WHY GOOD PAVING IS ESSENTIAL TO THE SUCCESS O1 
A CITY 


A city is the home of its inhabitants, and needs properly equ 


] 
| 
A 


ped streets as much as a house needs well-floored and clean 
ways. 

As a financial investment nothing gives more immediate a1 
better returns to a city than smooth, solid, well-paved streets. Asid: 
from the impetus to business and the facility for moving heavy 
loads, it is wise to attract new citizens to a city, if for nothing more 
than the money they spend 

The money alone, however, is the least of the benefits accruing 
to Washington, Paris, New York and other cities which have draw) 
many people to them These people have come from cities and 
towns which practically have no inducements to retain them 
home after they have extracted from the place suflicient with which 
to go elsewhere. Many of these men live in handsome cities with 
small income, seeking that which satisfies their sense of beauty and 
pleasure. Nothing attracts and retains citizens and strangers mor 
than handsome, well-paved and properly cleaned streets 

When we consider how comparatively few people own or use 
arriages or have need of wagons, trucks and drays for conveying 
coods, we see that a city street must be studied from other stand 
points than vehicles only It IS more than a passage LO! whi els 
foot travel 

Streets are open spaces providii circulation of air, letting 
ght and sunshine, the great natural disinfectants 
Where would the beauty of architecture be without streets 


} 9 


lisplay it? Architecture is one of the elements of a successtu 


\ handsome building with a disgraceful pavement about it is like 
a beautiful picture with a broken and soiled frame 

Streets provide places underneath them for sewer, water and gas 
pipes. Electric lights, telegraphs, telephones, and the numerous 


*Copyrighted by J. W. Howard, 1896. 
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other conductors which carry the things enjoyed in common, are 


properly provided for through or under the streets. 

Great progress has been made during the past twenty years in 
the cities of the United States in the matter of pavements. Long 
struggle, strong opposition and costly experiments have taken 


water-works, sewers, pavements out of the hands of indifferent and 
sometimes dishonest men and placed these vital matters under the 
supervision of men of experience, combined with a proper education 
and general observation. Such men investigate, tabulate and profit 
by the accumulated experience of other cities better equipped than 
their own. 

Our streets are used by almost every one almost every day, yet 
few persons realize that the paving problem is not yet fully solved. 
What to use and how to use it, in surfacing our streets, has per- 
plexed the mental and financial resources of all cities since men 
have lived in communities. 

A city without pavements can not maintain its economic exist- 
ence. Goods can not be moved. Progress even on foot is impeded, 
street cleaning impossible, health of all in danger. 

The tendency of pavements for many years in Europe, and for 
half ageneration in America, is toward smoother surfaces and fewer 
joints. 

When Rome was in its glory, its forum and approaches were 
laid with large, irregular shaped stones, fitted roughly together. 
The principal public squares and aveuues of modern cities are al- 
most all paved with surfaces as smooth as possible, with the materi- 
als used, and impervious to moisture. 

[It is pleasing to note in this connection the benefits which are 
due to smooth, quiet pavements of various substances. Special 
efforts have been successful to lay them around hospitals, schools 
and churches in many cities of Europe and several in America. 
The suppression of noise is a great boon. 

The introduction of concrete or monolithic foundation has become 
general; upon this is placed the wearing surface of whatever mate- 
rial, after careful investigation, each city decides to use. 

Macadam and telford roadways are not feasible within large 
cities, although they are desirable in suburbs and small towns. The 
wear of heavy traffic, and the effect of wet, dry and freezing 
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weather, disintegrate them rapidly. Under more than the lightest 
traffic, telford and macadam can not compete in economy when 
maintained in constant good order, with granite, asphalt, brick, or 
even wood pavements. They are eminently fitted for use on pleasure 
drives in parks or elsewhere than on city streets. 

Smooth and durable pavements upon the streets of cities en- 
courage the efforts to clean them. The entire neighborhood is 
influenced to a better appearance. The children which live and 
play upon the street enjoy a clean and quiet pavement and are 
much benefited by. it. These children gradually become different 
from those who live near a dirty and noisy roadway. 

Experience of the health department of every city has clearly 
demonstrated that the ‘‘plagues’’ of former centuries and many 


of the epidemics of our day are largely due either to the lack of 
pavements or the presence of such faulty ones as are productive of 
microbes and bacteria. In order to make many streets in London, 
Paris, New York and elsewhere safer, not only for those who live 
near them, but also for the city at large, asphalt pavements have 
been laid upon hundreds of streets in tenement and similar quar- 


ters. The surface of such pavements, being without joint, are 
easily cleaned. They are also flushed, or washed free from germs 
of all kinds by each rainfall. 

Granite pavements are suitable and must be used in many 
places, although the noise from them and the difficulty of keeping 
them clean are greater than upon pavements made of asphalt, brick 
and a few of wood. 

Although asphalt paving has been successful for so many years 
in Europe, and about twenty years in the United States, it is not 
the only material which has been studied and tried for paving city 
streets. Asphalt is successful if maintained in good order, and 
this maintenance is possible by slight constant attention which costs 
much less than many are led tosuppose. With proper attention 
it has been found that the best asphalt pavements of Europe and 
America can be maintained for indefinite periods of time in good 
order at less expense than even granite blocks, when we include 
the cost of the eventual renewal of the entire granite surface. 

Paving bricks are the natural outcome of the impossibility of 
shaping granite and other stone blocks so that they will have true 
sides and even surfaces. 
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srick pavements indicate the desire on the part of many to re- 
tain a block form of pavement. They are successful where laid 
under strict specifications, properly lived up to, and where an hon- 
est city administration and honest contractors meet to do good 
work. Brick pavements are not successful where poor bricks are 
used. One of the great difficulties, even for the friends of brick, 
is to determine poor ones and prevent them from being laid. 

Wood paving as generally laid in the cities of the United States 
is an acknowledged temporary expedient. It finally becomes badly 
worn and unsanitary, and is steadily re- 
placed by better materials. 

Several European cities have wood pave- 
ments of carefully cut, rectangular blocks 
laid upon solid concrete foundations. When 
in good condition (and they are kept so at 
enormous expense), they are a luxury from 
the standpoint of a vehicle. They are 
somewhat objectionable, especially on nar- 
row streets, because unsanitary. They be- 
come slightly uneven and are difficult to 
clean. 

r. HOWARD. It is not the province of this paper to 
enter into the details of pavements and the methods of putting 
them together. These points are amply covered by many articles 











from many pens in Paving AND MunicipaL ENGINEERING. If the 
reader is convinced that successful paving is needed for a success- 
ful city, and if he has received some inspiration to assist to bring 
this about, the writer rests content. 


VIEWS OF MINNEAPOLIS PARKS AND LAKES. 


THE parks and lakes of Minneapolis make it, in the summer 
months, one of the most attractive cities in the United States. 
Nature has done much for it, and the city has wisely taken steps 
for the preservation and improvement of its features of natural 
beauty. While most attractive in summer, these resorts are also 
made enjoyable places for winter sports, and they add much to 
the pleasure of life in this beautiful northwestern city. 
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The park system of Minneapolis embraces Minnehaha park, 
with the famous Minnehaha falls, Loring park, Lake of the Isles, 
Lake Calhoun, Lake Harriett, Lyndale park, the Interlachen drive- 
way, King’s highway, Powderhorn, Columbia, Windom, Van 
Cleve, Riverside, Elliott, Fairview and Glen Gale parks, views of 
some of which are published in this number of Pavine AnD MUNICI- 
PAL ENGINEERING. The system is under the supervision of Mr. 


Frank H. Nutter, the landscape architect, and the commission in 
charge is composed of William W. Folwell, president; Herman J. 
Dahn, vice-president; Charles L. Gove, secretary; Andrew C. 
Haugan, treasurer; William M. Berry, superintendent, and Patrick 
Ryan, Jacob Stoft, Abraham 8. Adams, Harry W. Jones, Wallace 
G. Nye, J. Arthur Ridgeway, Samuel Hunter, Chas. H. Woods 
and Portius C. Deming, commissioners. A report which has just 
been published reviews the work done during the last year in im- 
proving and beautifying the system. 

President Folwell, referring to the original plan of Mr. H. W.S. 
Cleveland, who said that he ‘‘would have the whole city a work of 
art,’’ urges that this should be the aim in developing the city, and 
adds: ‘‘Minneapolis is already widely praised as a beautiful city. 
May we not wisely adopt as a principle that by all means public 
and private Minneapolis shall be, and ever continue to be, known 
throughout the world as the Beautiful City, and taking the lowest 
ground, let me ask, is there not more money for our city in such a 
policy than any other? Beauty is the result of shaping and ar- 
ranging materials—and good shaping costs no more than bad. 
The bottom meaning of the word ‘art’ is simply ‘fitness.’ ’’ 


THE CHEMICAL RELATIONS OF ASPHALTUM. 
By Prof. S. F. Peckham. 


IN recent, correspondence the manager of an asphalt property 
remarked: ‘‘Unfortunately the statements of chemists have been 
so much called in question that practical men are apt to treat 
such reports with levity and indifference.’’ If this statement is 
correct there must be a reason for it which a careful examination 
of the subject will reveal. I propose, in a series of articles, to lay 
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before your readers a resumé of the work that has been done up to 
this time in this field of research and to show along what lines it 
is plainly evident the efforts of chemists should be directed. 

There is much confusion at the present time respecting the defi- 
nition and use of the words asphaltum and asphalt. The word 
asphaltum is the Latin form of the Greek word asphaltos, which is 
said to be derived from a, privitive, and sphallo, I cause to slip. It 
therefore originally signified a substance that prevents one from 
slipping. Any one who has visited a region where asphaltum oc- 
curs as a natural product will readily appreciate the fitness of the 
name thus given to the exceedingly viscous mineral substances 
which, when softened in the sun, become attached to everthing 
with which they are brought into close contact. 

From the earliest mention of the substance, in Greek and Ro- 
man literature, to within what is termed the modern period, the 
typical asphaltum of commerce has been the solid bitumen found in 
the neighborhood of the Dead Sea. In later years, as the knowl- 
edge of mankind has extended, not only respecting the surface and 
extent of the surface of the earth, but also respecting the things 
found in and upon that surface, the word has been used to desig- 
nate a number of substances that may be arranged in a series, the 
members of which differ but slightly in those closely related, but 
very widely in the extremes. The confusion arising from this 
vause has been of slow growth, and has led to inconvenience only 
within comparatively recent years. 

In the English translation of Beerhaave’s Chemistry, published 
in London in 1732, which was a classic in its time, asphaltum, 
with other forms of bitumen, is classed as a variety of sulphur. 
While within the present century these substances are no longer 
associated, there is still a great lack of clearness that arises from 
the inability of many writers to appreciate the differences that ex- 
ist between the substances with which they are locally familiar, and 
other similar, but in many respects quite different materials found 
in other localities. There is, too, a disposition to name any solid 
mineral containing bitumen, asphaltum or asphalt, without regard 
to either the kind or amount of impurities with which the bitumen 
is associated. 

Another source of confusion arises from the fact that for vari- 
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ous reasons those substances more or less closely allied to the 
natural solid bitumens that have been obtained as by-products 
from many technological processes, have been named and described 
as asphaltum or artificial asphaltum or asphalt. 

Still another source of confusion has arisen from the use of the 
word pitch as an equivalent for asphaltum. This word comes down 
through all the languages of modern Europe from an unknown antiq- 
uity, and has always been used to designate the tarry or resinous re- 
siduum obtained by boiling down or distilling the turpentines of con- 
iferous trees. Itisa vegetable substance originally. The term miner- 
al pitch was applied to the purer forms of asphaltum that resembled 
in appearance the black pitch of the apothecaries. The Germans also 
used the term ‘‘glance pitch’’ to designate those very pure and hard 
varieties of asphaltum that break with a brilliant, glistening fracture, 
resembling in appearance obsidian more nearly than the ordinary 
and less pure varieties of asphalt. This use of the word pitch, special- 
ized as mineral pitch, as equivalent to asphaltum, while having 
little to recommend it, was not particularly objectionable until it 
became gradually extended to a great variety of substances, the 
same by-products of numerous technical operations alluded to 
above. These artificial by-products have also been called artificial 
asphaltums and asphalts, and in some instances artificial bitumens. 
They are solid residuums obtained from the distillation, usually 
destructive, of coal tar, blast-furnace tar, coke-oven tar, candle tar, 
California petroleum, maltha, etc. 

In a work which M. Leon Malo published many years ago he 
set forth the relation of bitumens to those materials occurring in 
nature which yield, by destructive distillation, substances resem- 
bling bitumens, in a table, which he denominated, ‘‘Tableau Syn- 
optique der Matieres Bitumineuses.’’ Many persons, not fully in- 
formed upon the subject, have misunderstood this work of a very 
eminent authority upon bitumens, to be a general classification 
of all these very unlike substances, as different forms of bitumen. 
A careful examination of M. Malo’s table, will show that it is sim- 
ply relation, and not identity, that is intended to be set forth in 
this manner, and for this purpose the table is extremely valuable. 
The late Dr. T. Sterry Hunt, as long ago as 1863, separated pyro- 
bituminous from bituminous minerals, or more strictly speaking, 
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pyrobitumens from bitumens. The fundamental principle under- 
lying this distinction exists in the fact that ‘‘pyrobitumens,’’ that 
is, coals, schists and shales, on being heated to destructive distilla- 
tion, yield products that resemble bitumens. Why this clearly 
scientific, wholly reasonable, and very convenient basis of classifi- 
cation has not been made the foundation upon which all scientific 
discussion relating to bitumens proceeds, is difficult of explanation. 
Yet, until this distinction is fully recognized, M. Malo’s table will 
continue to be misunderstood, and writers will continue to mix up 
bituminous coals, schists of Antun, boghead mineral, etc., with all 
sorts of bitumens, to the infinite confusion of the discussion of 
bitumens. These coals, schists and shales are nearly as insoluble 
in the solvents of bitumen, viz., ethyl ether, chloroform, benzole, 
etc., as they are in distilled water; hence, Dr. Hunt made the ac- 
tion of these solvents exclusive of the two classes of substances. 
All true bitumens are miscible with, or almost wholly soluble in 
chloroform, a test that clearly separates them from pyrobitumens. 

On the other hand the true, natural bitumens are not as read- 
ily to be distinguished as pyrobitumens from the pitches or arti- 
ficial bitumens-so-called, as the latter generally dissolve in the same 
menstrua with equal facility. They are however, clearly to be dis- 
tinguished by chemical tests and are in no manner equivalent to 
each other. The artificial bitumens so-called, possess far less chemi- 
cal stability in the atmosphere than true bitumens. 

It is further to be observed ‘‘that there are a large number of 
minerals, consisting in part of true bitumens, that are, strictly 
speaking, rocks. To this class of substances belong the bituminous 
sandstones and limestones of the upper valley of the Rhone, the 
Limmer and Ragusa rocks, the Niagara limestone of Chicago, the 
bituminous limestones of Utah, the Turrellite of Texas, the sand- 
stones of Kentucky, the Indian Territory, the Athabasca river, 
and California. These are found as beds of sedimentary rock, 
often of immense extent and thickness, impregnated with bitumen 
of varying consistency and quality, sometimes nearly fluid, but 
never solid, after being separated from the rock. In some in- 
stances the bitumen appears to be convertible into solid as- 
phaltum, and in others not. The French writers have called these 
rocks ‘asphalte,’ but unfortunately they have also called asphaltum 
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by the same name, as if the things were identical and the words 

synonymous.’’ This word ‘‘asphalte’’ might be generally used 

with advantage in all modern languages to designate these bitumi- 
nous rocks, qualifying the sandstones 
as siliceous and the limestones as cal- 
careous. 

As I have elsewhere suggested, 
the peculiar bituminous mineral 
found in and around the celebrated 
Pitch Lake of Trinidad, can hardly be 
classed with any other material, even 
when regarded without reference to the 
relation which the bitumen which 
it contains holds to ‘other bitumens. 
It is neither asphalte nor asphaltum. 

Paes. 8. ¥. Sasnman. I have suggested for it the name 
Parianite as designating the thing by itself. 

Excluding, therefore, pyrobitumens and the so-called artificial 
bitumens obtained from them, otherwise called pitches, and we 
have left, the true bitumens, which include in the solid form, in dif- 
ferent degrees of purity, Parianite, asphaltums and asphaltes. 





A RAPID METHOD OF APPORTIONING COST OF PRIVATE 
STREET WORKS. 


By Thomas Caink, A. M. I. C. E., City Engineer and Surveyor of 
Worcester, England, in London Surveyor. 


WHEN assistant to his late chief, it was part of the duties of the 
writer to deal with the private street improvements which were car- 
ried out from time to time by the city council. 

On the completion of any such works an apportionment of the 
cost had to be prepared, and as the office in which the author was 
engaged was, like most municipal offices, not over-staffed, it was 
necessary to adopt means for getting through the work of the office 
as expeditiously as possible without sacrificing accuracy or 
efficiency. 

The time occupied in computing the cost to be charged to the 
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various abutting owners, where the number of the premises was 
large, the writer at first found very considerable, but after adopting 
various methods for expediting the process he devised a simple 
mode by which, practically without any calculation, the apportion- 
ment could be prepared in a fraction of the time required by the 
usual methods of computation. 

As the instrument can be made by any draughtsman, the writer 
thinks there may be town surveyors who, desirous of reducing the 
time of the office expended in this work, may welcome such a 
device. It consists (as used by the writer) of a sheet of good card- 
board about 30 inches long by 15 inches wide, on which is drawn a 


























scale of £8. d. (which can be changed to dollars and cents), several 
ordinary scales of different degrees of openness, and a rather large 
set square, the transparent kind being preferable. 

The other scales which the writer obtained (which are of 
boxwood) are four in number, 30 inches in length, divided 
with a different scale on each edge, making eight scales in 
all. They are as follows: 1-500th yards, 1-500th feet, 1-2,500th 
yards, 1-2,500th feet, two chains to an inch, with corresponding 
feet on opposite edge, and one chain to an inch, with correspond- 
ing feet. 

There is no need for so many scales, but these were selected as 
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being of general usefulness in the office, and at the same time as 
giving ample range to meet every case. 

The manner of using the scales is as follows: Having ascer- 
tained the total cost of the work and the total length of the numer- 
ous frontages (which is most conveniently measured in yards and 
decimals), it is manifest that if a scale of length can be found on 
which, when laid along the money scale, the total length of front- 
age coincides with the total cost of the work of the scale of £ s. d., 
then every other length will coincide with the cost of that length, 
and the sum due in respect of each of the various frontages can be 
read off directly from the scales. ‘This is the simplest case that can 
happen, but one which hardly ever occurs. 

A scale, however, can be selected out of those mentioned on 
which the total frontage will approximate to the total cost. Having 
found such a scale, place its zero point upon that of the money 
scale, and lay a set square against the edge of the former (as shown 
in sketch ) in such a position that one of its angles or corners touches 
the ascertained total length, then place the scales at such angle with 
the £s. d. ($c.) scale (by moving it to and fro upon the zero point ata 
pivot) that the edge of the set square just cuts the total cost upon 
the money scale. The two scales are then retained in position by two 
or three lead weights. The cost of the work in respect of the vari- 
ous frontages is then ascertained by sliding the set square along the 
edge of the boxwood scale and setting the angle at the points there- 
on corresponding to the lengths of the various frontages. It will 
be found that the edge of the set square cuts the money scale at 
sums proportional to the various lengths. 

In practice it will be found that the total cost and frontage 
usually exceed the length of the scales. In such cases it is only 
necessary to divide cost and length by such a common number as 
will bring the quotient within the range of the scales and treat the 
quotients as though they were totals. 

It is important that the corners of the set square be kept sharp, 
so as fairly to touch the wood scale. It is better, however, to use 
a transparent set square and scribe a line across it on the under 
side; a number of lines at various angles will be found conven- 
ient, being careful, however, to observe the same line throughout 
the same apportionment. The scribed line removes any difficulty 
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in accurately placing the set square to the point on scale of length 
which may arise in course of time from the rounding of the corners 
of the set square. 

By using a magnifying glass great accuracy can be obtained by 
the above method, while the time occupied in making an apportion- 
ment is a small fraction of that necessitated by calculation. The 
writer has used it for the past five or six years and has found it 


exceedingly useful. 





NEW FORMULA FOR THE FLOW IN SEWERS AND WATER 
MAINS. 


By W. S. Crimp and C. E. Bruges.* 


Tue fundamental formula relating to the flow of liquids in 
channels is that of Chezy, in which v=cy;/r s, where v is the mean 
velocity in feet per second, r is the hydraulic mean depth, s is 
the surface inclination, and ¢ is a coefficient. In this formula the 
frictional resistances are supposed to be proportional to jr, al- 
though recent research has shown that the resistances. are not 
proportional to that power of 7, but to other powers which depend 
upon the roughness of the wetted surface and upon other factors. 
This has been met in some later formulas by giving to the coefficient 
ea variable value, usually involving r, while the ; ¢ is retained in 
the formula. 

The authors have endeavored to construct a simple formula with 
only one coefficient for all sizes of channels, if of good brick work 
or of cast iron, which should be sufficiently accurate for every prac- 
tical purpose and yet should give results closely approximating to 
those obtained by the use of the more elaborate formulas of Messrs. 
Darcy and Bazin, and of Messrs. Ganquillet and Kutter. This was 
found to be not difficult when once the square root of the hydraulic 
mean depth as a measure of fractional resistance was abandoned 
and some other power of r was substituted for it. 

In determining the influence of the hydraulic mean depth on 
the mean velocity, it is necessary to have a complete series of ex- 
periments under precisely similar conditions as regard inclination 


*Proc. Inst. C. E., London, Vol. CX XII. 
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and roughness of surface with varying values of r. In order to 
obtain a suitable power of r the authors plotted a series of experi- 
ments, by Messrs. Darcy and Bazin, on semi-circular channels hav- 
ing a gradient of 1 in 666.67. In the same figure are also plotted 
two curves, one involving ;/ r and the other ,’r’, from which it is 
apparent that, as a measure of frictional resistance, the latter func- 
tion so nearly approaches the experimental results that it may be 
adopted as the base of a new formula. The authors prepared a 
series of diagrams to show that plotting the formula c ~’ r’ Y s, 
with a suitable constant coefficient c, a curve is produced which 
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Depth of flow; diameter = 1°00. 

Experiments of Darcy and Bazin on semi-circular channels at various depths 
of flow, reduced to show the percentage of the mean velocity when half full, and 
showing comparison with formulas based on ;/ 7 and those based on ; 72 
compares favorably with those plotted from the formulas of the best 
authorities. Before deciding upon a value for ¢ in the formula 
proposed, the authors plotted a number of trial curves and finally 
adopted 124, because it was found to give a very close approxima- 
tion to the curves of Darcy’s and of Kutter’s formulas for channels 
constructed of materials like those under consideration. 

The author’s formula, proposed for application to sewers and 
iron water pipes, is: 

v= 124% FV sz. 

A closer approximation might be obtained by the adoption of 

another coefficient with a different power of s; but as for every day 
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use it is advantageous to possess a formula which can be employed 
without reference to tables, the authors prefer the simple form given. 
Details of a number of experiments conducted by Mr. Crimp are 
given. In conclusion the authors say that so far as the materials 
mentioned are concerned, calculations by the proposed formula will 
give trustworthy results, erring, if at all, on the side of safety. 


SPECIFICATIONS FOR ROAD-MAKING. 


THE Massachusetts Highway Commission has adopted new spec- 
ifications for the improvement of the state highways. The work 
is to be done under the supervision of the engineer, in accordance 
with the specifications, and with the plans signed by the commis- 
sioners and the engineer. All clearing and grubbing, excavation 
and embankment, leveling, grading, surfacing, masonry, culverts, 
fencing, furnishing all materials, implements and labor, clearing 
away all rubbish, and leaving the work in a finished and neat con- 
diton, will be required of the contractor. Some of the require- 
ments of the specifications are as follows: 


Earthwork.—The roadbed shall be graded for the width of —— feet, true to 
the levels given, and in conformity with the plans, sections and profiles, the sur- 
face to be raised —— inches higher in the center than at the sides, for its proper 
drainage. On each side shall be prepared ditches or gutters (with outlets for the 
water where directed by the engineer), of such width and depth as the engineer 
may direct. 

All clay and spongy material shall be removed to a depth to be determined 
upon by the engineer, and the space refilled with gravel or coarse stone. Gravel 
or stone to be paid for by the cubic yard, when obtained outside of the roadbed 
excavation. 

Material of proper quality, excavated from the line of the road or from bor- 
row-pits, approved by the Engineer for that purpose, shall be used for forming 
the roadbed, for building embankments, and generally for making all filling and 
grading that may be found necessary. 

The top soil is to be removed from the surface of the road where necessary. 
All trees, stumps, and roots in the course of the work shall be grubbed up and re- 
moved. 

The embankment shall be formed of successive layers of not more than 12 
inches in thickness, each layer to be thoroughly rolled by a roller weighing not 
less than two tons. 

All surfaces and slopes in excavations, in the ‘borrow-pitsor on the embank- 
ments, shall be left with neat and even surfaces. All slopes in embankments to 
be covered with loam from the excavations when possible. 
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Rock Excavation.—Only such ledge as requires blasting for its removal, and 
boulders of one cubic yard or more in volume, will be estimated as rock excava- 
tion. No allowance for ledge excavation shall be made outside of or below the 
lines indicated on the sections. 

Rubble Masonry (Dry).—This class of masonry will be used for culverts, except 
upon exposed faces, and for retaining walls. 

It shall be composed of quarry stones, presenting good bedsfor material of 
this kind, of suitable sizes and shapes for the work, properly breaking joints, and 
with headers to make well-bonded work, spalls to be used only when absolutely 
needed for leveling up or pinning; large stones are to be used for foundation 
courses and for the heads and faces of culverts. 

The covering stones of culverts are to be not less than 12 inches thick, laid 
close together, with cracks thoroughly closed with pinners. 

The ends of culverts shall be laid parallel to the center line of the broken 
stone. The walls shall be of coursed rubble, breaking joints at least one foot, 
and to have no “pinners” on the face, joints not to exceed one inch. The wall is 
to be capped with coping stones one foot thick, and at least two feet wide. 

Rubble Masonrg (Laid in Cement).—All stone used in the work shall be free 
from structural defects. The mortar shall be made of one part of American cem- 
ent, two parts of coarse, clean, sharp sand, free from loam and pebbles, mixed in 
such quantities as to insure its use very soon after mixing. Any mortar not used 
within three-quarters of an hour after mixing with water shall be rejected. 

The cement used must be made by manufacturers of established reputation, 
must be fresh, very finely ground, and put up in well-made casks. It will be sub- 
ject to inspection and rigorous tests, and if found of improper quality must be im- 
mediately removed from the work. The contractor shall, at all times, keep in 
store, at the site of the work, a sufficient quantity of the cement to allow ample 
time for the tests to be made without delay to the work of construction. 

All cement must be so stored as to keepit dry, and each cask, as stored, must 
be raised several inches above the ground, by blocking or otherwise. 

Fencing Used as Guard Rails.—At culverts iron rods 1 inch square shall be 
used, set in the coping stone at least 4 inches. 

Fencing shall be placed on the edges of embankments and at such other places 
along the road as the engineer may deem necessary. The postsshall be of sound, 
straight chestnut or cedar, not less than 6 inches diameter, spaced 8 feet apart, 
squared at the butt, and set plumb in straight lines, 3 feet into the ground, and 
3'¢feet above the ground, and the backfilling thoroughly tamped. All bark shall 
be removed before setting. The top rails shall be 4 inches square spruce, planed. 
The side rail shall be 2 x 6inches straight-grained spruce, planed, free from loose or 
unsound knots, and both top and side rail shall be notched into and securely fast- 
ened to the posts. All parts of the exposed surface of the fence shall be painted 
with two coats of the best lead and linseed oil paints, of such color as the engineer 
may direct. 

Shaping Surface for Broken Stone.—Before the broken stone is spread, the road- 
bed shall be shaped to a true surface and rolled by asteam roller unless otherwise 
ordered. All depressions occurring must be filled and again rolled until the sur- 
face is smooth and hard. 

Broken Stone (To be used on roads with heavy traffic, or where, in the opinion 
of the engineer, the stone is not of proper hardness).—On the roadbed, prepared 
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as hereinbefore specified, the width of the broken stone shall be — feet. There 
shall be a layer of broken stones, not larger than 244 nor smaller than 4g inch in 
their largest diameters, rolled to a thickness of 3 inches. The surface shall be left 
true and even, and conforming to the surface of the proposed finished roadway, 
and 3 inches below the grade, as shown on the profile. On this shall be laid a 
similar layer of broken stone, rolled to a thickness of 3 inches in the middle, and 
2 inches on the sides. The whole surface shall then be rolled until the stone is 
thoroughly consolidated and left true and even, conforming to the cross-section 
and grade shown on plans. Screenings from the crusher that will pass through a \¢ 
inch mesh shall then be laid on, watered and rolled until the mud shall flush to 
the surface. Care must be taken to lay on just enough of the screenings to 
cover the large stone. All rolling on the broken stone must be done by a steam 
roller of such weight and dimensions as shall be approved by the engineer. 

Broken Stone (To be used on roads where the traffic is light, or where, in the 
opinion of the engineer, the stone is sufficiently hard).—On the roadbed, prepared 
as hereinbefore specified, the width of the broken stone shall be — feet. There 
shall be a layer of broken stone, not larger than 2'¢ inches, nor smaller than 14 
inches in their largest diameters, the same to be rolled to a thickness of — inches 
in the middle, and — inches on the sides of the roadway. The surface shall be left 
true and even and conforming to the surface of the proposed finished roadway: 
and 2 inches below the grade as shown on the profile. There shall be laid on a 
layer of broken stones not larger than 1/4 inches, nor smaller than ‘4 inch in their 
largest diameter, to a depth of 2 inches. The whole surface shall then be rolled 
and treated as before specified. 

Tvlford.—On the sub-grade a foundation shall be made of sound, hard stones 4 
inches to 10 inches in width, 6 to 20 inches in length, and not less than 8 
inches in depth. They shall be placed by hand, vertically, on the broadest edges 
and lengthwise across the roadway, so as to form a close, firm pavement; they 
shall be bound by inserting and driving down, in all places where practicable, 
stones of proper size and shape to wedge them in their proper position; all pro- 
jections of the foundations above grade shall be broken off by hand and driven 
into the spaces, and wedging stones shall be furnished and driven until the foun- 
dation shall be full to grade. The foundation shall then be thoroughly rolled; 
the sub-grade given will be paralled to the proposed finished grade, and — inches 
below it. 

Gravel Foundation.—In all places when it becomes necessary to remove the ex- 
isting soil, or in places where it shall be deemed necessary to secure a good foun- 
dation, suitable gravel shall be spread over the roadway toa depth directed by 
the engineer; the same to be properly shaped and thoroughly rolled before plac- 
ing any stone on same. 

Vitrified Clay Pipe ( for Culverts).—All pipes shall be first quality, salt glazed, 
free from blisters and cracks, straight and round, and laid true to the lines and 
grades furnished by the engineer. Nothing but selected fine material, free from 
large stones, shall be placed under or around the pipe, and all material placed 
under and about the pipe shall be thoroughly tamped in place by a thin iron 
tamping bar. All joints shall be made of first-quality American cement mortar, 
carefully filled in all around the pipe. 

Drains.—The trench shall be excavated not less than 24% feet below the sub- 
grade, and not less than 12 inches wide at bottom and 15 inches wide at top. At 
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least 3 inches of gravel shall be placed in the bottom of the trench. Onthis shall 
be placed salt glazed, vitrified drain pipe, — inches in diameter, with bell and 
spigot joints laid with open joints unless otherwise ordered; the trench will then 
be filled to a point 6 inches above the drain pipe with gravel that will pass through 
a l-inch mesh and not through a 44-inch mesh; the balance of the trench shall be 
filled with stone which will go through a 3-inch mesh and not through a 1-inch 
mesh. 

Finishing Between Limits.—All stones less than half a cubic yard in size, 
appearing on the surface within the limits of the location of the road, shall be re- 
moved. All rubbish shall be removed from within the limits of the location, and 
all brush and trees (excepting such as shall be specially exempted by the engi- 
neer) shall be grubbed up and burned. 

Where directed by the engineer the contractor shall plow, harrow, brush and 
seed with grass seed all unused portions of the location other than the slopes, and 
shall cover all slopes with loam from the excavations and sow the same with 
grass seed. 

Cobble-Stone Gutters.—The stones shall be equal to good hard field stone, not 
to lay less than 4 square yards, nor more than 6 square yards tothe ton. The 
contractor is to excavate for the gutters to the depth of 12 inches below the fin- 
ished surface of the gutters. A gravel foundation shall be rammed into a solid 
layer 4 inches thick. A layer of bedding sand or screened gravel shall be spread 
over the gravel of a sufficient depth to bring the gutter stones that are bedded in 
it to the proper grade after they are thoroughly rammed. Each stone shall be 
rammed to au unyielding foundation and the surface left true and even. The 
surfaee shall be covered with sand of sufficient depth to fill all interstices. Se- 
lected large stone shall be laid true toa line on the sides and center. 

Setting Stone Bounds.—Stone monuments 6 feet long, to be furnished by the 
commission, shall be set at such points and at such depths as may be designated 
by the engineer. When the excavation is in spongy earth, gravel, or sand must 
he furnished by the contractor to be placed about the stone. 

General Clauses.—All persons employed in the performance of manual labor 
under this contract shall not be required to work more than nine hours in each 
day, and nine hours shall constitute a day’s work. 

The work is to be commenced within 15 days after the execution of this con- 
tract and be diligently prosecuted to completion, in such order as may be pre- 
scribed by the engineer. 

The contractor is to furnish, free of charge, such temporary structures as may 
be necessary for maintaining points and lines given by the engineer for the build- 
ing of the work, and is to give said engineer such facilities and materials for giv- 
ing said lines and points as he may require; and the engineer’s marks must be 
carefully preserved. 


A FAMOUS MAYOR. 


A REVIEW in the March number of Pavine anp MUNICIPAL EN- 
GINEERING, of the last annual address of Mayor Pingree, of Detroit, 
giving his ideas of better municipal management in the interest of 
the people, with various suggestions as to reforms, attracted much 
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attention, and has brought many inquiries regarding the man. 
His aggressive championship of the rights and interests of the 
people, his uncompromising opposition to corporations seeking or 
operating under municipal franchises, his political antagonisms, 
and the unique municipal enterprises and reforms he has inaugu- 
rated, have brought him into conspicuous prominence as a man, and 
he is to-day one of the most widely known city officials in America. 
He has developed the possibilities of great usefulness in the office 
of mayor to an extent worthy of the consideration of those who oc- 
cupy the position in an ornamental or merely perfunctory way. He 
is denounced by his enemies as a demagogue and often his utterances 
warrant the charge, but he undoubtedly has a broad and usually a 
right view of official duty, and his courage in the performance of it 


is unquestionable. He is a mayor who ‘‘does things.’’ He is evi- 
dently appreciated by the people of Detroit, for they re-elect him by 


increasing majorities. 

Hazen 8. Pingree is a lineal descendant of Moses Pingry, who 
came from England in 1640, and settled in Ipswich, Mass. For 
the first one hundred and forty years nearly all of the American 
branch of the family lived in Ipswich, Rowley and Georgetown, 
Mass. ‘Toward the close of the last century the family had so in- 
creased in number that many of 
the name sought and obtained 
new homes in other parts of the 
Bay State, and in Maine, New 
Hampshire, Vermont and Nova 
Scotia, and at the present time, 
descendents of the family are 
found in nearly every part of the 
Union. 

Hazen S. Pingree was born 
at Denmark, Maine, August 30, 
1842, and is the fourth child of 
Jasper and Adaline Pingree. 
His father was a farmer, and re- 
sided at Denmark from the time 
of his birth in 1806 until 1871, 
when he came to Detroit, where he died in 1882. Hazen S. Pingree 


HAZEN 8. PINGREE. 
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resided with his parents until fourteen years of age, when he went 
to Hopkinton, Mass., and secured employment in a shoe factory. 
Here he learned the trade of cutter, at which he worked until 
August 1, 1862, when he enlisted as a private in Company F, First 
Massachusetts Regiment of heavy artillery. This regiment was 
assigned to duty in the Twenty-second Army Corps, and its first 
service was rendered in defense of the nation’s capital. During 
General Pope’s Virginia campaign the regiment was ordered to the 
front, and participated in the battle of Bull Run on August 30, 
1862. Itafterwards returned to duty in defense of Washington, and 
remained there until May 15, 1864, when the time of service of this 
regiment having expired, Mr. Pingree, with enough others, re-enlisted 
to keep up the organization of the regiment, which was then as- 
signed to the Second Brigade, Third Division, Second Corps, of the 
Army of the Potomac, and took part in the battles of Fredricks- 
burgh Road, Harris Farm and Spottsylvania Court House, Cold 
Harbor, North Anne and South Anne. At the battle of Spottsyl- 
vania Court House his regiment opened the engagement, and lost 
five hundred men, killed and wounded. 

On May 25, 1864, Mr. Pingree and a number of his comrades, 
while reconnoitering, were captured by a squad of men commanded 
by Colonel Mosby. As prisoners of war they were brought before 
that rebel officer, who exchanged his entire suit of clothes with Mr. 
Pingree, but afterwards gave back the coat, remarking that his men 
might shoot him fora ‘‘ Yank,’’ aresult he certainly did not desire. 
After his capture, Mr. Pingree was confined for nearly five months 
at Andersonville, and for short periods was confined at Gordons- 
ville, Va., Salisbury, N. C., and Millen, Ga. At the latter place, 
in November, 1864, he was exchanged, rejoined his regiment in 
front of Petersburg, and soon after took part in the expedition to 
Weldon railroad, and in the battles of Fort Fisher, Boydton Road, 
Petersburg, Sailor’s Creek,. Farnsville, and Appomattox Court 
House. From the battle of the Wilderness to the Fall of Richmond, 
his regiment lost 1,283 men and 38 officers. It was complimented 
in special orders by Generals Mott and Pierce, for particular gal- 
lantry in the last grand charge on Petersburg, in which it took a 
leading part. Mr. Pingree’s second enlistment was for three years, 
or the close of the war, and when the surrender of Lee took place, 
his regiment was in close proximity. 
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He was mustered out of service on August 16, 1865, and 
shortly after his discharge he came to Detroit. For a short time 
he was employed in the boot and shoe factory of H. P. Baldwin 
& Co. 

Deciding to embark in business for himself, in December, 1866, 
with C. H. Smith, he purchased the small boot and shoe factory of 
a Mr. Mitchell, the entire capital represented by the firm of Pin- 
gree & Smith, then established, being but $1,360. The first year 
they employed but eight persons, and the value of their production 
only reached $20,000. 

Their venture was a success from the very start, and has shown a 
steady increase from year to year. For years they have maintained 
their position as the most extensive boot and shoe manufacturers in 
the west, and their factory is excelled by but one or two in the 
United States. Over seven hundred persons are employed, and their 
weekly pay-roll amounts to between $5,000 and $6,000. The value 
of their annual products amounts to about $1,000,000. Their sales 
extend all over the west, but are more especially confined to Ohio, 
Michigan and the north-western states. From the beginning of 
this enterprise, Mr. Pingree has had general supervision over the 
complicated details of the entire establishment. Mr. Smith retired 
from the firm in 1883, but the firm name, Pingree & Smith, has 
been retained. Mr.Pingree’s success has been the result of hard 
work and good management. 

In 1889 Mr. Pingree was elected mayor of Detroit, defeating the 
Democratic candidate, John Pridgeon, Jr., who then held the office, 
by 2,318 majority. As mayor he has made an enviable record. 
Through his influence the great street-car strike last spring, which 
practically paralyzed business for a week, was satisfactorily settled. 
A few months later, when the council attempted to give the street- 
car companies thirty-year franchises of every line in the city, Mayor 
Pingree interposed with his veto and effectually killed the scheme, 
thereby undoubtedly saving to the city of Detroit rights worth 
millions of dollars. 

In the fall of 1891 he was renominated for mayor by the Repub- 
licans, and was triumphantly re-elected in one of the most hotly- 
contested municipal elections that the city has ever experienced. 
His total vote was more than one thousand higher than the com- 
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bined vote of the two Democratic candidates. When it is considered 
that the normal Democratic majority in Detroit is between three and 
four thousand, Mayor Pingree’s strength with the people can be 
appreciated. 

For the third time, in the fall of 1893, Mr. Pingree was 
called on to make the race for mayor. ‘The odds against him were 
tremendous. The Democratic leaders had become reconciled to 
each other and united on one of the most popular Democrats in 
Detroit to oppose Mr. Pingree. ‘The local- Republican leaders, 
whose interests Mayor Pingree had antagonized by his vigorous as- 
saults upon monopolistic corporations, such as the street railway 
company, the gas companies, etc., were united to a man and threw 
all their wealth and influence to his Democratic opponent, but in 
spite of all this, the people registered their approval of the policy 
pursued by Mayor Pingree by re-electing him for the third time 
with a splendid majority of 6,000. 

For the fourth time (in October, 1893), Mayor Pingree was 
again’ persuaded to accept the nomination for mayor, which he re- 
ceived unanimously. The opposition built up plans to prevent the 
re-nomination and enlisted nearly all the wealthy corporations of 
the city, but succeeded in electing only one delegate for their 
candidate out of one hundred and eleven, and this one man (an 
ex-mayor and a state senator in the last legislature), supported the 
nomination of Mayor Pingree, and cast his vote for him, making 
it unanimous. The Democratic party nominated an alderman as 
their candidate for mayor, but Mayor Pingree was re-elected by 
10,592 majority. 


THE MEN WHO MANAGE THE BARBER ASPHALT PAVING 
COMPANY. 


Or the great companies conducting extensive industries in 
America, those engaged in the improvement of cities are not only 
among the most prominent before the public, as subjects of com- 
ment, but they bear a relation to municipal progress and public 
welfare that makes them peculiarly interesting. The most no- 
ticeable physical change in American cities during the last 
quarter of a century—in many it is scarcely a decade—has been 
in street pavements which have undergone transformation from 
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a condition that we now look upon as very crude to one closely 
approaching the ideal qualities. The effect of this improvement 
in benefiting every related interest and in general advancement— 
better buildings, the beautifying of adjacent property, more careful 
attention to public cleanliness and better sanitary conditions, in- 
creased comfort, facility and economy in travel, greater prosperity 
and stimulated appreciation of all that makes better conditions— 
has marked a great epoch in municipal progress. This has prin- 
cipally proceeded from the companies which have introduced better 
pavements, and some of them, while attaining great business suc- 
cess, have thus been a large factor in the civilizing influences of 
the times. 

One of the greatest of this class of industries is asphalt pav- 
ing, which has brought us smooth and impermeable streets. 
Among the pioneers in this work was the Barber Asphalt Paving 
Company, which, from a small beginning, has grown to the pro- 
portions of one of the greatest business organizations in America, 
employing thousands of people in the extensive improvement work 
which it carries forward in many cities. It is the purpose of this 
article to give some information about the men who manage the 
vast work of this extensive business organization. 

During the first years of its existence, the Barber Asphalt Pav- 
ing Company had a threefold struggle: First, the selection of proper 
materials and machinery; second, the obtaining of contracts against 
the prejudice of officials, the public, and the invested interests of 
contractors laying granite, trap and even cobblestone pavements; 
third, the selection of men suitable for certain positions, and the 
training of men for others. 

It was due to the energy and ability of Mr. Amzi Lorenzo Bar- 
ber that the company was formed and became successful. The 
present popularity of asphalt pavement doubtless would not have 
been possible were it not for the organizing and executive ability of 
this remarkable man. He not only created an industry for the com- 
pany which bears his name, but also for others who are competitors 
and rivals. Mr. Barber, who retired from his position as president 
a few years ago, has promised an article for PavinG AND MUNICIPAL 
ENGINEERING on his early experience in the business, in connection 
with which will be published an outline of his life. 
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The personality of the founder of the company, and that of its 
president and other officers, permeate its every branch. The com- 
pany has the reputation of administering its affairs with business 
and military precision. It is claimed for it that it follows the true 
policy of all successful enterprises—that of living up to the spirit 
as well as the letter of its contracts. 


COLONEL F. V. GREENE, PRESIDENT. 


Colonel F. V. Greene, the president of the company, is an ex- 
ample of success in several kinds of work to which he has devoted 
his attention. He received an excellent home training in his birth- 
place, Providence, R. I., being one of the children of Gen. George 
S. Greene. He was benefited while a youth by contact with active 
men when visiting his father at intervals during the civil war, in 
which that father bore so important a part. 

Francis Vinton Greene, in 1864, entered Burlington College, 
New Jersey. He early showed traits of character which soon de- 
veloped into commendable ambition, ability to listen as well as 
speak, a facility for analysis of information and search of facts. 
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He thus laid safe foundations for his opinions. His executive 
ability enables him to bring about that which he decides to under- 
take. Study and practice have given him a clear and concise lit- 
erary style which make his writings very attractive. 

General Grant appointed him a cadet at West Point in 1866. 
Graduating in 1870, at the head of his class, he served two years 
in the artillery and was then transferred to the engineer corps 
where, of right, as first in his class, he belonged. The next four 
years were passed in the practical work of surveying and marking 
the international boundary along the forty-ninth parallel. This 
gave the then Lieut. Greene much practical experience in difficult 
engineering for which he has often proved himself fitted. Then 
followed a brief assignment to a confidential position under the 













secretary of war. 

His literary tastes were cultivated by much reading and many 
writings which he began to produce at that time. He was selected 
in 1877, with the approval of Gen. Sherman, and sent to Russia 
as military attache, where he arrived on July 18, to accompany 
the Russian army, with a view to a report upon its operations 
during the Russo-Turkish war. He passed the remaining nine 
months of the war with that army and was present at the battles of 
Shipka, Plevna, Taskossen, Sophia and Philippolis. When the 
Russian army arrived, February 3, 1878, in front of Constantinople, 
Lieutenant Greene, during the armistice, rode alone through the 
Turkish lines into Constantinople, a very hazardous undertaking, 
considering the prejudice, ignorance and fanaticism of the Turkish 
soldiers and citizens who, with great difficulty, were persuaded that 
ol | he was other than a Russian officer. 

| Notwithstanding his comparative youth at that time, his mili- 
tary bearing, bravery, character and worth were recognized by the 
Emperor of Russia and the King of Roumania, from whom he re- 




















i | ceived decorations. His report to Gen. Sherman, published under 
Go the title of ‘‘The Russian Army and its Campaign in Turkey, 1877- 
a 78’’ was so well received that Lieut. Greene was at once recognized 





at both as a clear, concise writer and as the best military critic in the 
; United States at that time. 

a1 The next phase of his life was that of municipal engineering, 
sb ) which began in 1879, when he was assigned to duty as assistant. 
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engineer commissioner of the District of Columbia, including, of 
course, Washington City. 

Many readers of this article remember Washington during and 
at the close of the war, when its streets, if paved at all, were en- 
cumbered with cobble-stones, and when many people thought 
the capital so situated as to preclude ever becoming an attractive 
permanent place of residence. Many advocated moving the seat of 
government to some other city. 

Just previous to the arrival of Lieut. Greene great efforts were 
put forward to grade and drain the city. Vast areas of wooden 
pavements were laid. Almostall of this work had to be redesigned 
and reconstructed—especially the decayed wooden pavements 
which encumbered the streets and rendered many of them impass- 
able. 

A careful study of the subject of pavements in connection with 
the other public works of Washington, convinced Capt. Greene 
(his promotion having occurred in 1883), that Trinidad asphalt 
pavement, properly laid, possessed on the whole the greatest ad- 
vantage for a street pavement. He believed it gave the most satis- 
factory results, regarded from the points of view of comfort, con- 
venience, health, beauty, and economy. 

Washington streets, under his administration, soon became the 
admiration of all, and, in connection with other improvements, 
have made the capital very attractive—a model. r 

It is the custom for army officers upon the successful completion 
of a tour of duty in one place, to be transferred to another, and 
Capt. Greene was next made instructor of military engineering at 
West Point, where he served until 1886. 

He decided to leave the army and devote his time to civil pur- 
suits. He had made such an exhaustive study of the subject of 
roadways and pavements that he fully recognized their importance 
to the health, wealth and prosperity of cities. He acknowledged the 
lack of good pavements in American cities, except the improve- 
ments inaugurated in Washington, Buffalo and a very few other 
places. He made a tour of the principal cities of America and 
Europe to study their pavements. He saw no reason to change his 
convictions of the superiority of the form of pavement laid by the 
company of which he soon was asked to become vice-president. 
He saw that there lay before him a career of usefulness and benefit 
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to the public by introducing smooth, impermeable pavements into 
American cities. The results have justified his decision. 

As vice-president, then president, of the Barber Asphalt Paving 
Company, Col. Greene has seen city after city awaken from a pe- 
riod of ignorance and apathy to a period of knowledge and interest 
in asphalt and other efficient pavements. 

His title of colonel comes from his being elected colonel of the 
Seventy-first Regiment National Guard of New York, which he has 
brought to its present high efficiency. 

Col. Greene, with his characteristic application, steadily became 
familiar withthe commercial requirements ofa rapidly expanding busi- 
ness. This supplemented his familiarity with the engineering prob- 
lems involved in successful street paving and fully fitted him for the 
position of president of the company, to which he was elected in 1892. 

Col. Greene is now forty-six years of age. The character 
of a man is often best understood by learning what he does with 
his leisure. Col. Greene properly organizes his vast work so that 
he has a little leisure which he devotes to the improvement of the 
National Guard, literary work and his family. 

Charles K. Robinson, treasurer, who was born in Nashua, N. H., 
about fifty years ago, was educated in Augusta, Me., where, in ad- 

pa dition to the knowl- 
- edge obtained through 
study, he acquired 
those correct habits of 
life, thought and ac- 
tion which have made 
so many New England 
men successful. Like 
many others with en- 
ergy and ambition, he 
found the opportuni- 
ties of New England 
too few, and went to 
California, where he 
spent seven years 


CHARLES K. ROBINSON, TREASURER. gaining a knowledge 
of men and affairs, together with that self-reliance which absence 
from home quickly develops in men of worth. 
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During his absence, his father had established a business of 
furnishing building materials in Philadelphia, to which point the 
son turned just subsequent to his father’s death. He succeeded to 
that which his father had established, carried it on successfully for 
several years, when he became one of the organizers, treasurer and 
secretary of the Pennsylvania Globe Gas Light Co. The success of 
this company is well known, especially throughout Pennsylvania. 
[t accomplished the lighting of many towns, villages and country 
residences which had hither to found no means of enjoying what has 
become a necessity. This company introduced the methods of im- 
proving and cheapening gas by what is well known as the ‘‘water 
gas’’ process. Among Mr. Robinson’s acquaintances were several 
connected with the Barber Asphalt Paving Co., and, in 1894, upon 
the retirement of the former treasurer from business, Mr. Robinson 
was invited to accept this position, to which he was elected. 

He is a man who administers his trust with care and precision. 
While holding the men in his department firmly to their duty he is 
always courteous and willing to express his appreciation of their 
efforts in behalf of the company. 

Joseph C. Rock, secretary, like many another New England boy, 
could not be restrained from entering the army in 1861, when, at 
fourteen years of age, 
near his birthplace, 
Northfield, Vt., he en- 
tered the Sixth Ver- 
mont Regiment. Mr. 
Rock served faithfully 
at his posts of duty 
throughout the war 
and at its close re- 
turned to private life. 
Mr. Rock’s _ service, 
however, in the Army 
of the Potomac was 
such that in 1865 he 
was detailed as a sol- 
dier for special clerical 
work in the Bureau of 
Refugees, Freedmen 
and Abandoned Lands, 





J. C. Rock, SECRETARY. 
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where he attracted the attention and gained the honor and respect 
of Gen. O. O. Howard, who was appointed by President Lincoln to 
adminster that bureau, which was such a necessity, and accom- 
plished so much at a time of transition between war and peace. 
Mr. Rock rose to be senior clerk in this bureau, and his services 
were notably efficient. 

When peace returned he again began to study and graduated 
from the law department of Howard University in 1869. When 
the first improvements of Washington City began under the board 
of public works in 1872, Mr. Rock was offered the position of 
journal clerk of that Board, resigning from his position in the 
Freedman’s Bureau to accept this appointment. The territorial 
form of government of the District of Columbia being abolished in 
1874, Mr. Rock was immediately reappointed senior clerk, this time 
of the new engineering department under the board of commis- 
sioners then established. He was promoted to the chief clerkship 
of the engineering department of the national capital and the 
District of Columbia in 1876, and the position has never been bet- 
ter filled than by him. His accumulated experience of seventeen 
years made him very efficient in connection with the public work 
of a model city. He became especially familiar with the different 
kinds of pavements with which Washington had experimented from 
time to time for many years. He was familiar with the growth 
and success of asphalt pavement and had gained such confidence in 
its value that in 1889, when offered the position of secretary of the 
Barber Asphalt Paving Company, he decided to resign from the 
prominent official place he occupied and devote his time to the du- 
ties of secretary of the company which had gained his admiration 
and respect. His work shows his administrative ability. He now 
resides in New York city with his family. Mr. Rock has many 
acquaintances throughout the United States. 

Philip W. Henry, C. E., assistant to the president, holds this 
important position, to which he was appointed after rapid and well- 
merited promotion, in 1894, being then in his thirtieth year. Mr. 
Henry’s birth place was Scranton, Pa., although he passed his boy- 
hood in Oxford, N. J., to which place his parents had moved. Be- 
ginning in 1880, he had three years’ experience in connection with 
railroad location and construction. He was one of the engineer 
corps of the D., L. & W. railroad. Starting as an assistant he 
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served successively as rodman, leveller, and transit man. His 
work lay at points near Buffalo, Binghamton, Waverly, Bath and 
Mt. Morris, N. Y. 
The result of this prac- 
tical work was his de- 
cision to study engi- 
neering, for which pur- 
pose he entered the 
Rensselaer Polytech- 
nie Institute, Troy, N. 
Y., and graduated as a 
civil engineerin 1887. 
Mr. Henry is one of 
those men for whom a 
position is always 
ready without solicita- 
tion. This is due ina 
large measure to his 
thoughtful, reserved manner, coupled with an ability of close con- 
centration upon a matter in hand. He seems to speak only when 
he has something definite to say. His instructions are given 
without ostentation and remind one of the manner in which 
men occupying important positions request rather than order 
that which they desire accomplished. The many superintend- 
ents of cities and other employes, principally of the construc- 
tion department, who look directly or indirectly to Mr. Henry for 
instructions, have developed a spirit of respect and affection which 
gives unusual success to his work. 

Upon his graduation as a civil engineer he entered the employ 
of the Barber Asphalt Paving Company as a foreman. He became 
thus familiar with the practical details of asphalt paving. With 
the exception of the winter of 1887-88, when superintendent of 
construction of the water-works at Clinton, IIl., he has been in the 
constant employ ofthe Barber Company. His rapid advancement, 
upon his merits, from assistant superintendent at Buffalo, in 1888, 
superintendent at St. Joseph, Mo., in 1889, then Omaha, Neb., 
then of the work at New York city in 1892, were the natural step- 


P. W. HENRY, ASSISTANT TO PRESIDENT. 














340 MUNICIPAL ENGINEERING. 


ping stones for the position for which he was unconsciously fitting 
himself. The position of assistant to the president was created and 
Mr. Henry selected to fill it in March, 1894. Upon being asked 
what led him into the asphalt paving business he replied that it 
was more from accident than design, and that he is very glad that 
fate took him in that direction. He certainly has many opportu 
nities to employ his technical training and knowledge of men and 
materials in connection with the vast business with which he is 
allied. 

Frank Jesup Bristol, assistant secretary, occupies a position 
upon which, in a large measure, the success of the company de- 


pends. Besides the extensive and varied work which he undertakes 


in co-operation with and as assist- 

ant to the secretary, Mr. Bristol 

has direct charge of the vast re- 

corded experience in connection 

with the great amount of work 

which the company has already 

accomplished. Under the gen- 

eral direction of the president, 

Mr. Bristol has devised such asys- 

tem of records as to enable the 

officers of the company, upon 

the shortest notice, to read the 

record of the contract in the past 

which approximates most closely 

to a contract sought for, or about 

to be bid upon. The statistics 

of asphalt pavements laid in the 

F. J. SRSEO, See SEARS. United States and Canada, of 
which Mr. Bristol has made acareful study, are undoubtedly most 

reliable. 

Mr. Bristol is the son of Northern parents who had established 
themselves previous to the civil war in Charlesten, S. C. That 
war, as in many other cases, compelled his family to temporarily 
leave the South. His education, therefore, was begun under a pri- 
vate tutor in New York city, continued in an Episcopal school on 
Staten Island, and then through one of the best New York public 
schools, he entered the College of the City of New York. 
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His father having returned to Charleston, naturally desired the 
assistance of his son, who, anxious to get into business, and glad 
of an opportunity under a father, went to him there, where he re- 
mained several years actively engaged in business. 

Continuous residence in the debilitating climate of the South, 
compelled Mr. Bristol to return again to New York, where he at 
once entered the banking department of H. B. Claflin & Co. Soon 
afterward the well-known and old firm of Nathaniel Fisher & Co. 
offered him a position in their credit department, where Mr. Bris- 
tol gained much experience in the value of clearly recorded and 
properly analyzed accounts. 

The Barber Asphalt Paving Company offered Mr. Bristol a posi- 
tion in their general offices, at that time being established at No. 1 
Broadway, New York city. He entered upon his duties in April, 
1888. Within four years his value as a man who does his work 
promptly, as well as requiring those who report to him to do the 
same, was recognized, and on February 17, 1892, he was appointed 
assistant secretary by the board of directors. 

Mr. Bristol, because of the great details of the portion of the 


company’s work under his charge, is compelled to be concise and a 
man of few words in his office. He is far different, however, either 
in his suburban home or among his large circle of acquaintances in 
New York city. 

Prof. H. C. Bowen, chemist, enjoys the well-earned reputation 
of a painstaking investigator and able instructor. A visit to him in 


the laboratory of Columbia 
College, New York, reveals a 
modest, thoughtful, studious 
man. 
His early education in sev- 
eral schools and graduation 
from the State Normal School 
at Albany, gave him a broad 
foundation upon which to 
found a special course of chem- 
istry and physics in the school 
of mines, Columbia College. lia 
He supplemented this by two aor. B.C. Boyes, Ceemee. 
years’ university work at Heidelberg and Berlin. He bears the im- 
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press of Professors Bunsen, Kirschoff, Hofmann and Helmholtz, 
under whose guidance he came. 

During the past eighteenyears Professor Bowen has been in- 
structor in the laboratory of the school of mines, to which position 
he was called after his return from Germany. His careful an- 
alyses and clear records of results greatly benefit the scores of 
students who pass under his care. 

Aside from his educational work he has acted as consulting chem- 
ist to several industries, among them that of asphalt paving, which 
depends so much upon the researches and reports of a chemist who 
has made the bituminous substances a special study. 

Clifford Richardson, superintendent of tests, accepted this im- 
portant position in January, 1896—a position for which his educa- 
tion, travel and long practical experience in applied chemistry and 
physics well fitted him. He graduated from Harvard University 
in 1877, where he devoted a large portion of his study to chemistry. 

A difficult and exact piece of 
scientific work was that of the 
researches on the atomic weight 
of antimony by Prof. J. P. Cook, 
in which Mr. Richardson took 
part while engaged for a year as 
his assistant. 

After study in the University 
of Bonn, Germany, he was en- 
gaged in the United States geo- 
logical surveys in Wyoming and 
Yellowstone Park. The next 
nine years were passed as assist- 
ant chemist, United States De- 

CLIFFORD RICHARDSON, SuPtT. OF TEsTs. partment of Agriculture. His 


reputation for precise work in analysis and tests, coupled with a 
proper tabulation and interpretation of the results, earned for him 
the position of inspector of asphalts and cements, Engineering 
Department of the District of Columbia, to which he was appointed 
in 1887. He resigned in 1894 to open an office as consulting chem- 
ist, with special reference to asphalt. He then established a pri- 
vate laboratory in Washington, equipped for making the various 
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chemical and mechanical tests essential to the success of the uses 
of asphalt, especially for paving. 

Soon after accepting the position of superintendent of tests of the 
Barber Asphalt Paving Company, he sold his laboratory in Wash- 
ington and now enjoys the even larger laboratory of the company 
at New York, supplied with the best equipment and machinery for 
testing everything involved in asphalt paving. 

The agents who solicit the work in the various cities in which 
they live or of which they have charge in regard to obtaining con- 
tracts, are men of mature judgment, selected with great care, for 
upon them much depends. The pictures of most of them appear in 
a group with Mr. Rock, the secretary, at a time when they were in 
New York for a general conference. 

The superintendents who perform the work in the various cities 
under their charge in regard to the execution of contracts, are men 
of special training who devote their time to the construction of 
asphalt pavements. This involves, in addition to many other de- 
tails, the construction and maintenance of machinery, the refining 
and preparation of asphalt and other materials, the selection and 
supervision of foremen and others. The pictures of most of the 
superintendents appear grouped about Mr. P. W. Henry, assistant 
to the president, at a time when they had assembled in New York 
for mutual benefit, in the interest of their company. 








“ae 


MUNICIPAL ENGINEERING. 


DIAGRAM OF PAVING STATISTICS. 


PERCENTAGE OF THE TOTAL LENGTH OF ALL STREETS PAVED IN EACH OF THE 43 CITIES 








CITIES 


BOSTON 
LIMA 
HAGERSTOWN 
PORTSMOUTH 
INDIANAPOLIS 
LOUISVILLE 
MILWAUKEE 
WASHINGTON 
NASHVILLE 
READING 
NEW YORK 
CINCINNATI 
ST LouISs 
HOLYOKE 
PITTSBURG 
EAST ST.LOUIS 
DETROIT 
CAMBRIDGE 
ROCK FORD 
EVANSVILLE 
ROCHESTER 
NEWARK 
DULUTH 

BAY CITY 
TOLEDO 
KANSAS CITY 
NEW ORLEANS 
LA CROSSE 
MICHIGAN CITY 
DES MOINES 
ERIE 

SOUTH BEND 
SPRINGFIELD MO. 
JACKSONVILLE 
ST. PAUL 
SIOUX CITV 
DALLAS 
ALTOONA 
MINNEAPOLIS 
WICHITA 
SAN DIEGO 
HELENA 
NANTICOKE 
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CEMENT AND ITS USE. 


TOPICAL DISCUSSIONS ON HY- 
DRAULIC CEMENT. 


Recently the Western Society of 
Engineers issued a circular to its 
members and others, requesting 
information on the following points 
concerning the use and testing of 
cements: 

1. Relative qualities of the 
several Portland and natural ce- 
ments at present in general use. 

2. The extent to which the test- 
ing of cements is useful in connec- 
tion with various classes of work. 

3. What nature of testing is 
suitable. 

4. The essential points which 
should be covered in specifications 
as to testing cements. 

5. The influence of the amount 
of water used in forming pastes and 
mortars. 

6. How the several cement mor- 
tars are affected by cold, both in 
laboratory and practical work. 

7. How mortars are affected by 
tempering. 

8. Whatspecifications should re- 
quire as to mortar and mortar mix- 
ing. 

9. How cement mortars are af- 
fected by different kinds of sand. 

10. What extent cement mortar 
plasters can be relied upon to adhere 
to cement mortar concretes, es- 
pecially when Portland cement is 
used forplaster and natural cement 
for concrete. 

In response to this circular the 
society received discussions from 
Mr. Alfred Noble, Mr. Thos. T. 
Johnson, Prof. Ira O. Baker and 
others, and their publication in the 
first number of the Journal of the 


Western Society of Engineers forms 
a valuable symposium on the sub- 
ject. 

The first question naturally did 
not receive any definite answer, but 
Mr. Johnson referred to the in- 
creasing number of brands of Port- 
land cement on the market and says 
that ‘‘considering the ‘tricks of the 
trade,’ as applied to selling cement, 
the consumer now and henceforth 
must exercise more than usual 
care in selecting his material.’’ 
Nearly all the writers agree that 
the testing of cements is of value. 
Mr. Noble says, in this connection: 
‘It is now possible to buy Port- 
land cement of such uniform ex- 
cellence that little risk is taken in 
using it without a test; this char- 
acter, however, has only been se- 
cured by constantly definite re- 
quirements made by engineers, 
and it can hardly be doubted that 
the quality of the material manu- 
factured would deteriorate if such 
requirements were dropped.’’ 

Mr. Ellis B. Noyes calls atten- 
tion to the fact that a high test at 
one or seven days is not always a 
desideratum in American natural 
cements, and gives the following 
table of results obtained with four 
samples of natural cement, with 
one part sand by weight: ' ~ 


7 days. 28days. 6 months. 
19 41 210 
12 24 136 
42 115 202 
71 182 283 260 


Mr. Noyes remarks, ‘‘I don’t 
wish to be understood by this as 
advocating the requirement of low- 
er tests for cements. There are 
natural cements in which the rais- 


1 year. 
518 
530 
334 
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ing of the early tests raises all later 
tests, and in such cases a high re- 
quirement is desirable. I wish spe- 
cially to emphasize the fact that 
testing may be injurious as well as 
beneficial unless long experience 
and judgment are combined in the 
testing.’ 

The third question, concerning 
the kind of tests that are suitable, 
was quite fully discussed by Mr. 
Noble and Mr. Johnson. The value 
of the tests for fineness, time of 
setting and durability are pointed 
out, and while both of these gen- 
tlemen mention the transverse test 
as of value, they agree that the ten- 
sile test, as a test for strength, is 
not likely to be superseded in the 
near future. 

Mr. Noble makes the following 
pertinent statements relative to the 
fourth question: ‘‘A better indica- 
tion is given of the character of a 
cement at twenty-eight days than 
at seven, but it is still of less value 
than tests at the age of three 
months, six months or a year; how 
much less depends on the cement 
and on the peculiar requirements 
of the work, if the mortar in the 
work is required to bear its full 
load in twenty-eight days a test at 
that age would be satisfactory if it 
were certain that the mortar would 
not deteriorate later. A good 
knowledge of the characteristics of 
a cement requires, therefore, a se- 
ries of tests extending over a con- 
siderable time; the longer the time 
the less the chance of later deteri- 
oration and the more complete is 
the knowledge of the ultimate value 
of the article. Itis needless to say 
that it is impracticable in ordimary 
cases to obtain any such knowledge 
of the cement after its purchase and 
before its consumption. Previous 
knowledge of the material is im- 
plied and is essential. The terms 


of purchase must be conditioned on 
some short time test which will 
simply assure the purchaser that 
the lot of cement in question corre- 
sponds at any early period with 
other lots of the same brand, the 
character of which is known and 
satisfactory.’’ 

Tables of experiments are given 
by several of the writers to illus- 
trate ‘‘the influence of the amount of 
water used in forming the parts 
and mortar.’’ These tables are too 
extended to be reproduced, but Mr. 
Noyes gives the gist of the matter 
in a single sentence by saying: 
‘* Beginning with a mixture of the 
consistency of damp loam, succes- 
sive increases in the amount of 
water will decrease the _ early 
strength and increase the later 
strength to a point to be deter- 
mined for each cement, after which 
further additions of water decrease 
the strength throughout.’’ Refer- 
ring to the proper amount of water 
to be used in making concrete, Mr. 
Noble cites the opinions of several 
English engineers, in the support of 
the result of his own wide experi- 
ence in the use ef concrete, and 
concludes as follows: ‘‘ It thus ap- 
pears that while there is consider- 
able diversity of opinion as to the 
exact degree of wetness concrete 
should have, none of the engineers 
quoted advised such dry mixtures 
as are commonly required here. 
The writer believes that a more 
homogeneous, a denser, and strong- 
er material will be obtained if the 
concrete is made so wet that the 
mass will quake after ramming; 
and furthermore, that where con- 
crete is to be placed in contracted 
spaces, as between timbers, it may 
be with advantage made still wetter, 
so that it can be pushed into place 
with the shovel and by treading, 
filling all the spaces solidly, with 








noimportant diminution of strength 
at any point, but stronger as a 
whole.’’ 

The sixth question received but 
little attention. Experiments made 
to determine the effect of low tem- 
peratures on mortars do not usu- 
ally approach sufficiently near to 
the conditions of practical work 
to be of much value; and, on 
the other hand, reports concerning 
the actual use of cements in cold 
weather are not generally accom- 
panied by such details of the exist- 
ing conditions as to make them 
valuable for guidance in future 
work. 

The effect of regaging mortars is 
considered by Mr. Johnston, who 
gives a table representing the results 
obtained in tests made under his di- 
rection for the Sanitary District of 
Chicago. Only one kind of cement 
was tested, namely, Louisville. A 
batch of mortar was mixed and one 
set of briquets made at once; the rest 
of the mortar was retempered and 
water added to keep it at such a con- 
sistency as to be readily handled 
with the trowel. Briquettes were 
made at intervals of 10, 20, 30, 45 

‘and 60 minutes after the time of first 
gaging, and the resultsindicate that 
for mortars composed of one or two 
parts sand to one cement by vol- 
ume, this brand of cement is in- 
jured by being allowed to stand 
more that 10 or 20 minutes after 
gaging before it is used. Thesame 
writer, in treating the eighth ques- 
tion, advocates the use of a screen 
for mixing cement and sand in a 
dry state preparatory to mortar 
making. The dry materials are 
first overcast with a shovel and 
then thrown upon a screen which 
results in a ‘‘quite thorough incor- 
poration of the material.’’ 

The tenth question is of consid- 
erable importance, and one that has 
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not received the attention from en- 
gineers which it deserves. Mr. 
Johnston mentions the sea wall on 
the lake shore at Chicago as a not- 
able failure, the plaster coat of 
Portland cement having separated 
almost entirely from the Portland 
cement concrete base. On the 
other hand, a concrete dam, form- 
ing part of the works of the San- 
itary District of Chicago, is cited 
as an example of the successful 
application of Portland cement 
plaster to natural cement concrete. 
The plaster was applied nearly a 
year after the concrete was in place, 
the latter being scrubbed with a 
broom and washed by a stream 
from a hose before the application 
of the plaster. 

The results of some tests made by 
Mr Johnston in which part of a 
briquette was of natural cement and 
part of Portland, are given in a 
table, and concerning these tests 
Mr. Johnston remarks, ‘‘the results 
are not very encouraging for the 
possibility of successfully bonding 
the two mortars when the surfaces 
of contact are quite smooth.’’ 

The question of the adhesion be- 
tween Portland and natural cem- 
ent mortars is of great practical 
importance in the making of cem- 
ent sidewalks. It is generally sup- 
posed that Portland and natural 
cement should not be used together 
when adhesion between two mortar 
surfaces is requisite. But in many 
cases sidewalks might be more 
cheaply constructed if it were al- 
lowable to use natural cement for 
the concrete base and Portland in 
the wearing surface, and it seems 
to be an open question whether this 
combination might not give good 
results, at least with some brands 
of cement. We should be glad to 
hear from any of our readers who 
have used such acombination. 
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TENSILE STRENGTH OF A NEW 

BRAND OF PORTLAND CEMENT. 

In the February number of Pavy- 
ING AND MUNICIPAL ENGINEERING, 
we referred to the brand of Port- 
land cement being manufactured by 
the Vulcanite Portland Cement 
Company, as an indication of what 
can be produced in America by 
skilled work and the best facilities. 
This is a new company and its 
progress is noted with much inter- 
est. The early tests indicated not- 
ably high grade qualities, and these 
are fully sustained by later tests. 
A six-months’ test in the laboratory 
of Lathbury & Anderson, of a sam- 
ple taken from a lot of 100 bush- 
els, was completed on April 10th, 
with a result in tensile strength 
(three parts sand, one part cement), 
varying from 360 to 375 pounds 
per square inch. The previous 


tests showed at the end of seven 
days, tensile strength varying from 


210 to 221 pounds, and at the end 
of twenty-eight days from 304 to 
360 pounds. 

We are also in receipt of a state- 
ment from the Hercules Cement 
Company of the average laboratory 
tests for the year 1895 of the Her- 
cules Portland cement from 1,000 
briquettes, showing a residue of 12 
per cent. on a No. 100 sieve, 406 
pounds to square inch section in 
seven days, 602 pounds in twenty 
eight days, and 680 pounds in 
three months. Good showings are 
made of their tests of Rosendale 
and Lehigh cements. 


SLAG CEMENT IN GERMANY. 


A report has been sent to the 
department of state by U.S. Con- 
sul-General Frank H. Mason, of 
Frankfort, Germany, upon the slag 
cement industry of Germany, in 
which he says: 

Slag cement seems to have been origin- 
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ally suggested by the excellent results ob- 
tained in Italy by a mixture of hydraulic 
lime and puzzolani, or pulverized volcanic 
lava. About 1863 the proprietors of the 
George Marie blast furnace, in Westphalia, 
produced a slag cement and described the 
process, and other furnacemen soon recog- 
nized the possibility of thus disposing of 
the hitherto worthless slag. 

Various methods have been patented 
for granulating and preparing the slag, 
among them that of Ludwig Roth, of 
Wetzlor. It was soon found, however, 
that the chief difficulty lay in the con- 
stituents of the slag itself. The essential 
cement-making element in the basic slag 
is silicic acid, and the questions to be deter- 
mined were whether this acid was in suffi- 
cient proportion; whether it was in condi- 
tion to readily and firmly unite with the 
lime, and whether there was a due propor- 
tion of magnesia and no excess of sulphide 
of calcium orsulphuric impurities. Through 
these practical difficulties German cement 
makers stumbled for years, until finally 
repeated failures brought the whole pro- 
cess into disrepute, and the Portland cem- 
ent makers, to defend themselves against 
the charge of adulteration with cheaper 
slag cement, were compelled to sign an 
agreement to make no more ofit. To-day, 
says Mr. Mason, only two firms in Ger- 
many manufacture slag cement, Messrs. 
Bocking & Dietsch, of Malstatt-on-Saar, 
and Erhardt Bros. & Lingenbrinck, of 
Neunkirchen. 

These firms maintain fully equipped 
testing establishments, and the product is 
approved of and used by the engineers of 
Frankfort, Cologne and other German cit- 
ies. In shipments of 50 tons or more, it 
is sold at $1.28 per barrel of 330 Ibs. As 
compared with Portland cement, it has a 
lower specific gravity, and ten metric tons 
of slag cement occupy 10 cu. m. of space, 
while the same weight of Portland cement 
fillonly 7cu.m. Slag cement is generally 
used in the proportion of 1 part of cem- 
ent to3or 4 parts of sand, and requires 
about 24 hours to set.) 

This slag cement is successfully em- 
ployed in building foundations and in hy- 
draulic construction, but it is not adapted 
to boiler setting or to use in the open air 
as mortar for brickwork. It is used in the 
foundations of sewers, but owing to its 
slow setting is not employed in the upper 
parts of such construction. It is also ex- 
tensively used in the manufacture of pav- 
ing tiles, being for this purpose mixed with 
fine Rhine gravel and quartz sand, and 
submitted to a pressure of 500 tonsin a 
— press. The resultant tiles, eleven 
of them covering 10.8 square feet, or 1 
square meter, cost 81 cents per square 
meter. Slag from gray foundry pig, smelt- 
ed under high pressure and as free as 
possible from sulphur, is generally se- 
lected for this purpose, Aslag giving good 
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results is thus analyzed by Roth in 1883: 
Lime, 51.62 per cent.; silicic acid, 35.12 per 
cent.; argillaceous earth, 8.53 per cent.; 
magnesia, 1.58 percent.; peroxide of iron, 
0.87 per cent.; peroxide of manganese, 0.37 
per cent.; sulphur, 0.88 per cent. Those 
interested further in this industry are re- 
ferred, by Mr. Mason, to the writings of 
Prof. Tetmaier, of Zurich, one of the great- 
est living authorities upon building mate- 
rials and an early advocate of slag cem- 
ent. 


Consul P. Lieber, of Dusseldorf, 
says there are five concerns mak- 
ing slag cement out of the 20 active 
German cement factories, but Dr. 
Wilhelm Michaelis, of Berlin, an 
authority upon cements, says that 
the industry is well-nigh suppressed 
and dead in Germany. Dr. Mich- 
aelis ascribes this to the fact that 
the government has been ill-ad- 
vised and has failed to give the 
cement a proper trial, and then the 
well organized and powerful Port- 
land cement industry ‘‘formed a 


ring against slag cement.’’ He 
says the manufacture is well de- 
veloped in France by a premium 
on excellence offered by the govern- 
ment. 


WHAT CAN BE DONE WITH A BAR- 

REL OF PORTLAND CEMENT. 

In a little pamphlet issued by 
the Hercules Cement Co., is given 
the information that one barrel of 
Portland cement, of 400 pounds, 
has the capacity to cover neat: 


WHEN UseED wITH 1 BarREL OF SAND. 
68 square feet 1 inch thick. 

102 “ iii A “ “ 
136 “ “ lo o “ 

WueEn USED wITH 2 BARRELS OF SAND. 
99 square feet 1 inch thick. 
14844 “ ‘ec A “ “ 

198 “ “ 4 “ “ 

WHEN USED wITH 3 BARRELS OF SAND. 
130 square feet 1 inch thick. 

195 “ “ 34 “ ‘“ 
260 “ “ 34 “ “ 
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[By J. W. Howard, B. L.,C. E., for PAVING AND MUNICIPAL ENGINEERING. | 


TO DO VERTICAL WORK IN 
ASPHALT SURFACING. 


How should vertical work of asphalt 


surfacing be done? 
CO. H. Weiss, Houston, Tex. 


If you mean the extension of an 
asphalt surface on the floor of a 
building such as a stable, brewery 
or hospital, up the walls a short 
distance around the edge of the 
rooms, it is best done by the use of 
asphaltic mastic prepared by tem- 
pering powdered natural asphaltic 
limestone with a little refined Trin- 
idad or other asphaltum. Practi- 
cally it is best to purchase the pre- 
pared asphaltic mastic supplied by 
several companies importing their 
material from Europe. Then fol- 
low the directions of the company 
or persons from whom you pur- 
chase. You would melt the cakes 


HOW 


of mastic after breaking them up, 
add a little refined asphaltum, also 
a little sand. The whole would be 
applied hot with wooden spatulas, 
a form of trowel. The thickness 
for vertical work is usually from 
a quarter to half an inch. 

If you mean in your question 
the application of asphalt to the 
outside of foundation walls, etc., 
to exclude moisture, it is best done 
by making a mastic of any suitable 
natural asphalt, which should be 
applied whiie very hot directly 
upon the exterior of the walls after 
the walls had been painted over 
with hot, pure asphaltum applied 
with brooms for brushes. 

If you mean the application of 
asphalt to the interior surfaces of 
reservoirs, cisterns and tanks, it is 
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not possible to here give the 
method, for it is long and compli- 
cated. In fact, the best specifica- 
tions for such work are not yet ful- 
ly decided upon. 


STRENGTHENING OF CONCRETE 
SIDEWALKS AND CURBS. 

Is it well when laying concrete side- 
walks, curbs or combined curbs and gut- 
ters, to incorporate iron rods or bars in 
their interiors ? Field. 


There is no question, if properly 
done, that it is an advantage to 
thus increase the tensile strength 
of almost all forms or shapes of ar- 
tificial stone as used for the pur- 
poses mentioned in the question. 
A strong proof is the behavior of 
concrete arches with metal ribs, in 
what isknownasthe Moniersystem, 
under the tests recently finished in 
Austria. Although this system of 
arch construction is not used for 
the purposes named by Mr. Field, 
nevertheless the principleis proven, 
that the strength of the mass as a 
whole is increased by the presence 
of metal rods or bars properly dis- 
posed in the interior. 

There is no increase in its resist- 
ance to crushing by having a curb 
or sidewalk block or slab of arti- 
ficial, hydraulic cement concrete 
stone stiffened by means of iron. 
The presence of metal is there to 
give strength to resist cross strains 
and shocks. 

Less thickness of concrete is al- 
lowable in sidewalks and curbs 
where stiffening rods are used. A 
little less cement is necessary, and, 
except for the wearing surface, 
cheaper brands can be used with 
as good results as when better 
cements are employed without 
rods. 

The action of frost and growing 
roots of trees, slightly lifting large 
sidewalk blocks of artificial stone, 
will not crack them when iron rods 
are used. 


It frequently happens that a side- 
walk must be removed to gain 
access to the water, sewer, gas 
or other pipes entering a house 
from the street, in which case, 
if the sidewalk slabs are sufficiently 
rigid because of stiffening bars 
within them, they can be removed 
and properly replaced. 

These bars can be used by any 
person, although care must be taken 
not to infringe upon certain pat- 
ented devices which are extensively 
used throughout the country. These 
devices are for rods which inter- 
lock by special means near the cor- 
ners of the stone as well as for spe- 
cial shapes of the rods designed to 
enable the concrete to better en- 
velop and adhere to them. 

A well-finished concrete side- 
walk, curb and gutter is handsome 
and durable. They are especially 
adapted for streets of light traffic, 
park roads and private drives. 

In the April number of Pavine 
AND MuNICIPAL ENGINEERING, page 
266, an answer to a question on the 
use of artificial stone can be read 
with profit in this connection. 


PROPORTION 


OF USABLE PAVING 
BRICK. 


What proportion of the product of a 
brick paving kiln is reliable for paving? 
M. E. 


Constant demand for better pav- 
ing brick has resulted in much im- 
provement. The ‘‘down-draft’’ 
kiln has replaced many of the old 
‘‘up-draft’’ ones. This compara- 
tively new form of kiln is more re- 
liable than the old one, and pro- 
duces more uniform paving brick, 
with a less proportion of each 
burning unfit for use upon streets. 
The bricks which are, or should be, 
rejected for use in pavements, can 
be used for the interior walls of 
buildings and otherwise. No man- 
ufacturer nor contractor should 
hesitate to reject for use as pav- 
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ing bricks all those of doubtful 
quality. 

The question, as submitted, ad- 
mits of more than one answer. If 
he means strictly first-class paving 
brick, experience has shown dur- 
ing the past two years that seventy 
per cent. is a high average to place 
upon the output of the run of a 
paving plant. With every precau- 
tion and the best of clay and skill 
a modern kiln has turned out as 
high as ninety per cent., but this 
can not be counted upon. For 
streets of light traffic in small 
towns many paving brick manu- 
facturers regard an output of seven- 
ty-five per cent. to eighty per cent. 
as good pavers. 


& 


IMPORTATION OF PORTLAND CEM- 
ENT. 


We desire statistics of importation of 
Portland cement for ten years ending with 
1895. We will deem it a favor if you will 
let us know where we can obtain this in- 
formation and at what cost. 

F. L. Smidth & Co., N. Y. 

The manufacture of good Port- 
land cement has now gained such 
headway in the United States that 
the importations will probably de- 
cline each year, or at least increase 
in the future in less proportion than 
in the past. There are a very few 
brands of Portland cement being 
made in the United States far 
above the average imported. Many 
of the natural cements made in the 
United States are not truly hy- 
draulic, and a few of the American 
Portlands can not strictly be re- 
corded as true Portland cement. 

The records of importation of 
cements into the United States 
make no distinction between Port- 
land, Roman and other cements. 

The amount of Roman and 
other cement is so very small com- 
pared with the Portland, that it 
does not practically affect the rec- 
ord. As Roman cement is used 
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for purposes for which, as a rule, 
Portland is suitable, the following 
statistics may be recorded as the 
amounts of Portland cement an- 
nually imported: 








EEE eee are 585,768 bbls. 

sect e hess cs uaien 554,396“ 

ds eS 650,032 “ 

| eee aaron 1,070,400 “ 

aa 2,019,718 “ 

es Fd od ai .. 1,515,316 “ 

RE ikiny v9 4sit 0% 204 < ... 2,169,590 

RENE REREAD ore ee 2,726,722 

Se SB Biidiwin so ulaeee 2,598,628 

Ess os. d.0. oso das sees 2,000,001 

A ES: ns Aen Ae dey eee 2,514,013 

NT Biko i anh aK iinet 2,660,633 
Total in 12 years...... 21,898,247 bbls. 





BICYCLISTS AND GOOD PAVEMENTS. 


How may the thousands of bicyclists be 
made of more practical use in helping to 
furnish our cities with more good asphalt, 
reliable brick and other modern pave- 
ments? a. ne. a. Ge 

The bicyclists individually and 
through their organizations have 
been of great value; first, in form- 
ing public opinion; second, propos- 
ing general legislation; third, in 
bringing about practical results in 
regard to the improvement of coun- 
try roads in Europe and America. 

They have not been able to in- 
fluence the improvement of city 
streets as much as many of them 
have desired. 

Wherever a smooth, durable 
pavement has at last entered a city 
the bicyclists work in every honor- 
able way to obtain more of it for 
their comfort and convenience. 

The writer of the above question 
must recognize the fact that the 
motives of most men are unfortu- 
nately somewhat selfish. This is 
why the bicyclist wishes more 
smooth pavement. From the same 
motive the property-holder, who 
has to pay for the change, how- 
ever desirable, retards the increase 
of such pavements. 

Great progress is being made and 
the streets of American cities are 
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steadily improving. The bicyclists 
have some influence, but the com- 
fort, convenience, health and beau- 
ty of good pavements influence all 
who have once seen them. 


PECULIAR NOISE ON BRICK PAVE- 
MENTS. 

The brick pavements laid for the first 
time in 1895,in Newark, N.J., on 6 inches 
concrete and 1% inches sand, joints filled 
with Portland cement grout, produce a 
loud rumbling when vehicles pass over 
them. What is the cause of this noise? 

Engineer, Board of Works. 

This question has arrived almost 
simultaneously from several cities, 
although expressed in different 
words. The engineer whose ques- 
tion we print has suggested a very 
plausible, theoretical answer, but 
because other explanations have 
been received from other cities and 
because experimentsare being made 
to see if it is not possible to over- 
come this objection of noise con- 
nected with many brick pavements, 
we refrain from answering until va- 
rious opinions of different city en- 
gineers are all received, and our 
own investigation, now that the 
frost and snow have disappeared, 
has been completed. 

Will any reader please feel free 
to communicate to the Question 
Department of Pavina AnD MunIc- 
IPAL ENGINEERING his opinion on 
this subject? 

PREPARATION OF ASPHALTIC CrM- 
ENT IN BINDER COURSE 
OF PAVEMENT. 


How much hot asphalt is used with each 
pound of crushed stone for making what is 
known as binder, or first coat of asphalt 
pavement, as made in our city over mac- 
adam and old stone block pavements? 

Ps S., Harlem, N. b 


The writer of the question un- 
doubtedly meant how much ‘‘as- 
phaltic cement’’ is used in the 
preparation of the ‘‘binder’’ or fine 
bituminous concrete mixture. Hot 


asphalt is never used. Asphaltic 
cement is composed of refined as- 
phaltum combined with a little re- 
siduum oil of petroleum. Some- 
times an appropriate maltha is 
used instead of the residuum oil. 

The proportions used for com- 
pounding the binder are about fif- 
teen gallons of asphaltic cement to 
each cubic yard of crushed stone, 
usually about one inch size. The 
proportion varies slightly with the 
character of the stone and the thick- 
ness of the binder desired when 
compressed in place either over old 
macadam, worn-out stone, asphalt 
block or brick pavement or directly 
upon the hydraulic cement con- 
crete foundation. This binder layer 
adds greatly to the strength and 
durability of the asphalt paving 
mixture which is laid upon it. 

The binder varies from one to 
one and one-half inches in thick- 
ness according to the specifications. 
Theasphalt pavement surface varies 
from one to two inches in thick- 
ness as desired for light, medium or 
heavy traffic. 


TOTAL OF ASPHALT PAVEMENTS IN 
AMERICA. 


Can you give me the total number of 
square yards of Trinidad asphalt pavement 
and other asphalt pavement in America 
on January 1, 1896? J.H. C. 

The total Trinidad lake asphalt 
pavement laid since about 1878, in 
the United States and in use on Jan. 
1, 1896, was 19,348,716 square 
yards—the equivalent of about 
1,335 miles of roadway of an aver- 
age width of 26 feet. This was laid 
by about forty-eight paving com- 
panies and contractors, although 
two or three paving companies have 
laid a little more than half of it. 

Many pavements have been laid 
with other materials than the Trini- 
dad lakeasphalt. Without includ- 
ing the coal-tar, vulcanite and other 
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imitations of asphait pavement, 
the total amount of other asphalt 
pavements which have been laid is 
a little more than 1,200,000 square 
yards, of which about 900,000 square 
yards were in use on the streets of 
the cities of the United States and 
Canada Jan. 1, 1896. The largest 
part is that of European rock as- 
phalt, technically described as ‘‘as- 
phaltic limestone.’’ The use of 
this, however, is diminishing, be- 
cause it is probably more expensive 
for the contractors to lay than the 
mixtures composed of sand com- 
bined with Trinidad or other as- 
phalt. The natural asphaltic sand- 
stones of Californiahave been ex- 
tensively used there with fair re- 
sults, where a firm, solid, even 
pavement is not demanded, as in 
the eastern cities of the United 
States. The balance of the 900,000 
square yards of various asphalt 
pavements is composed of mix- 
tures of sand, with California as- 
phalt, according to specifications 
somewhat similar to those used for 
laying Trinidad asphalt pavements; 
also, pavements made of materials 
from Kentucky and Utah, as well as 
Trinidad ‘‘land asphalt’’ pave- 
ments. The above statistics are 
given without reference to the 
comparative merits of the many 
kinds of asphalt pavements. That 
is a matter which must be in- 
vestigated through other chan- 
nels. Our subscriber who asks 
the question can rely on the above 
statistics as very closely correct. 
They are the result of statistics ac- 
cumulated each year, for many 
years, by the editor of the ‘‘Ques- 
tion Department’’ of PavinG AND 
Municipal ENGINEERING. This is 
the first time they have been pub- 
lished in theform presented to date. 
They cover, of course, the United 
States and Canada. 
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MACHINERY FOR RAMMING PAVE- 
MENTS. 


Is there any machine for ramming or 
pounding brick, granite or broken stone 
roadways ? PN. Mt. 


Several attempts are recorded in 
the ‘‘Annals des Ponts et Chaus- 
sees,’’ the publication of the en- 
gineering school of bridges and 
roads of France. Herr Dietrich, 
of Berlin, Germany, devised a 
stamping machine for compressing 
asphalt pavements; none of these 
proved successful in practice. J. 
J. Doyle, of Albany, N. Y., devised 
several models, which seem to have 
failed in practice. On the whole, 
the conditions vary so much in 
connection with paving of city 
streets, that automatic or mechan- 
ical rammers have thus far been 
failures. 


COST OF ASPHALT PAVING IN DIF- 
FERENT CITIES. 


I would be obliged for information con- 
cerning prices paid by leading cities for 
asphalt paving, stating number of inches 
of concrete base and wearing surface. 

Robert Pratt, Mayor, Minneapolis. 


While the thickness of the dif- 
ferent portions of an asphalt pave- 
ment in the same city determines in 
a large degree the cost, these varia- 
tions can not form a general basis 
of comparison of the prices paid 
for paving in cities widely separated 
from one another. In some cities 
the removal of an old pavement, 
the grading of a street even more 
than the eight or nine inches neces- 
sary to give room for the pavement, 
readjusting manholes, sewer basins, 
resetting old curbs, relaying c1oss- 
walks on adjacent side streets, are 
each paid for separately as extra 
work. Inmany cities several of these 
items are covered by the price bid 
for the pavement. Washington and 
Brooklyn, with their apparent low 
prices, represent one extreme where 
everything, including length of 
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haul and other items locally im- 
portant, are separately paid for. 
New York and Buffalo represent 
the other extreme, where the city in- 
cludes the entire cost in the item of 
pavement per square yard. 
Thereare great variations between 
such a place as New York and To- 
peka, Kan., in the items of rent, 
taxes, freight, cost of cement, 
crushed stone, sand, etc., which 
materials constitute about 94 per 
cent. of the baseand surface. As- 
phalt is about 15 per cent. of the 
surface, or 6 per cent. of all the 
materials purchased. The cost and 
hours of labor vary. A few cities 
permit eight, many ten, and sey- 
eral twelve hours work. The one 
and two loads possible per day from 
the asphalt works to the distant 
parts of New York, Chicago and 
other cities, add much to the cost, 
compared with other parts of these 
and other cities where six, eight 


and ten loads can be delivered by 


each wagon during the day. The 
amount of work done in a city in 
one season aids much initseconomy. 
The cost of a pavement is as much 
a local question, controlled by local 
conditions, as the cost of water- 
works, sewers and other public 
work. 

The period of guarantee of pave- 
ment is now fixed by custom at five 
years, but where local laws and 
other special provisions have in- 
creased it to ten, thirteen or fifteen 
years, a comparison of cost be- 


MUNICIPAL ENGINEERING 


comes very difficult and mislead- 
ing. 

With the above in mind it is best 
to refer to the following places in 
previous issues of Pavine AND Mvu- 
NICIPAL ENGINEERING rather than 
here publish a table which expe- 
rience has shown is easily misun- 
derstood by many persons who have 
not the time to investigate the sub- 
ject more closely. Moreover, by 
referring to the places indicated, 
the local conditions can be often 
noted. During 1895 (included in 
Vols. 8 and 9) the prices were low 
because of very bitter competition 
and depression in business: 


Toronto, Vol. 8, page 27; Washington» 
Harrisburg, Scranton, Pittsburg, Kansas 
City, Chicago, Cincinnati, Columbus, De- 
troit, Cleveland, Buffalo, Syracuse (with 
details), Vol. 8, pp. 28, 29,30; Cleveland, 
Buffalo, Chicago, Milwaukee, Indianapolis, 
St. Louis, Vol. 8, p. 75; Syracuse, Vol. 8, 
p. 102; Toronto, Vol. 8, p. 190; Newburg, 
Saginaw, Jersey City, Minneapolis, Syra- 
cuse, Louisville, Springfield, Williamsport, 
Scranton, Hamilton, St, Paul, Altoona, 
Providence (totals), Vol. 8, p. 288; Toron- 
to, Vol. 8, p. 320; Brooklyn (over stone), 
Vol. 9, p. 62; Wilkesbarre, Vol. 9, p. 62; 
Binghamton, Kansas City, Vol. 6, p. 122; 
St. Paul, Milwaukee, Vol. 9, p. 184; Water- 
town, New York City, Brooklyn (over 
stone), Newark, Vol. 9, pp. 185, 186; St. 
Paul, Milwaukee, Schenectady, Vol. 9, p. 
355; Newark, Milwaukee, Vol. 9, p. 256; 
Binghamton, Vol. 9, p. 383; Kansas City, 
New York, Vol. 9, p.384; Brooklyn (bitter 
competition), Vol. 10, p.117; Niagara Falls, 
Rochester, New Orleans, Vol. 10, p. 144; 
Rochester, Hoboken, Youngstown, Minne- 
apolis, Vol. 10, p. 220; New York, Chicago, 
Philadelphia, Brooklyn, St. Louis, Boston, 
Baltimore, Cincinnati, Buffalo, New Or- 
leans, Washington, Detroit, Milwaukee, 
Newark, Minneapolis, Louisville, Omaha, 
Rochester (with details), Vol. 10, p. 236. 
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PLANS FOR THE BETTERMENT OF 
CINCINNATI’S WATER SUPPLY. 
The engineer commission, com- 

posed of John W. Hill, S. Whinery 
and G. H. Benzenberg, appointed to 
consider the extension and better- 
ment of the water-works of Cincin- 
nati, has submitted a report which, 
aside from its treatment of local 
questions, contains much general 
information regarding the dangers 
of a contaminated water supply, 
such as Cincinnati’s is shown to 
be. The commission rejects as im- 
practicable the various suggestions 
for obtaining a supply from any 
other source than the Ohio river, 
which, though badly polluted, can 
be rendered fit, the commission 
says, for domestic uses. 

The plan proposed by the com- 
mission provides for subsidence of 
suspended water in reservoirs of 
medium capacity, combined with 
filtration through beds of sand. 
The commissioners believe that sed- 
imentation for from four to six 
days in subsiding reservoirs, sup- 
plemented by careful filtration 
conducted upon bacterial lines, 
will, in the case of the Ohio river, 
produce an effluent ‘‘which will 
compare in all respects with the 
water of any city in the world.”’ 
This judgment is based on ex- 
periments with water during the 
last two years, a study of the 
methods of operation and results ob- 
tained from sand filters abroad and 
from the experiments of the Massa- 
chusetts state board of health in 
1894. Sedimentation, as proposed, 
will reduce the suspended matter 
upwards of 80 per cent., it is 
claimed. In,this condition it will 
go to the filters with little of the 


matter that is known to clog the 
surface of the sand beds. 

The reservoirs have been de- 
signed for a capacity of 300,000,000 
gallons, and the filters 66,000,000 
gallons per day. The plans for 
betterments, with estimates of cost, 
embrace a high service pumping 
station to accommodate six triple 
expansion pumping engines of 20,- 
000,000 gallons daily capacity, 
$249,681.23; a force main to sub- 
siding reservoirs, $477,°12.16; sub- 
siding reservoirs, six of 50,000,- 
000 gallons capacity each, $1,047,- 
420.07; eleven filters of 6,000,000 
gallons capacity each, $948,782.64; 
conduit pipe from clear well to 
high service pumping station, $69,- 
199.20; high service pumping sta- 
tion, $157,494.67; rising mains to 
high level reservoirs, $258,006.52; 
high level distributing reservoirs, 
two of 100,000,000 gallons capacity 
each, $708,239; conduit line from 
high level reservoir to Eden Park res- 
ervoir, $1,045,183.25; eight triple 
expansion pumping engines of 
20,000,000 gallons daily capacity 
each, with boiler, $760,000; en- 
gine and boiler foundations, $65,- 
124.04; engineering, superintend- 
ence, and contingencies, $588,- 
624.28; total, $6,474,867.06. 


AMERICAN WATER-WORKS ASSOCI- 
ATION. 


The sixteenth annual convention 
of the American Water-works As- 
sociation will be held in Indianap- 
olis, May 26, 27 and 28, at the 
Denison Hotel. The program em- 
braces papers as follows: ‘‘What | 
Saw in Egypt,’’ Jos. P. Donohue, 
Davenport, Iowa; ‘‘Health Improb- 
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able, Economy Impossible, with- 
out Filtration and the Water,’’ Jos. 
B. Rider, Norfolk, Conn.; ‘‘The 
Meridian Case,’’ W. B. Milner, 
sirmingham, Ala.; ‘‘A Talk upon 
Water Tube Boilers,’’ E. H. Wells, 
New York City; ‘‘ Vegetable Growth 
in Water,’’ Stanley Coulter, Lafay- 
ette, Ind.; ‘‘Water Supply and 
Distribution, City of Brooklyn,’’ 
Peter Milne, C. E., Brooklyn: 
‘‘Water Supply of Indianapolis;”’ 
Dr. J. N. Hurty; ‘‘Inside Fire 
Protection Lines,’’ George Reyer, 
Nashville, Tenn.; ‘‘Pollution of 
Streams,’’ Albert Baker, Indianap- 
olis; ‘‘Characteristics of the Mis- 
sissippi River,’’ Erastus G. Smith, 
seloit College; ‘‘Asphalt Lining for 
Old and New Reservoirs,’’ L. J. Le 
Conte, C. E., Oakland, Cal.; ‘‘Our 
Experience with Automatic Flush 
Tanks,’’ W. H. Laing, Indianapo- 
lis; ‘‘Out of the Ordinary,’’ Jacob 
P. Dunn, Indianapolis; ‘‘Laying 
Water Mains,’ J. H. Decker, 
Brooklyn, N. Y., and probably a 
poem by James Whitcomb Riley. 


ASSESSING THE COST OF PAVING 
STREET INTERSECTIONS. 

A paving bill has passed both 
houses, at Des Moines, Ia., which 
amends the law so that cities of the 
first class will be permitted to pro- 
ceed with paving wherever peti- 
tioned by property-owners and or- 
dered by the city councils, and 
assess the property fronting or 
abutting on the streets or alleys so 
paved with the entire cost of paving 
and curbing, together with all work 
on the intersections. Any amount 
of paving can be done without ref- 
erence to the debt of the cities. 

Much importance is attached to 
the measure in Cedar Rapids, inas- 
much as Mayor Lincoln and several 
members of the city council have 
for some time contended that the 
city possessed these rights under 


the laws which were already on the 
statute books. An ordinance is 
now pending in the court, which 
was introduced two weeks before 
the paving bill passed in the legis- 
lature, and its provisions are the 
same as those in the paving bill, 
which provides the manner in which 
grading, curbing, and paving of the 
streets and alleys of the city may 
be done. 

The city has been compelled, 
heretofore, to pay for the paving 
and grading of intersections, and 
as it had reached the limit in its in- 
debtedness, it has been unable to 
order more paving done. 


BIDDERS ON A BRIDGE 
CONTRACT. 


An injunction was ordered, April 
6, at Topeka, Kan., by Judge Haz- 
en, in the awarding of a bridge 
contract. The lowest bid offered 
for spanning the Kaw was by 
Keepers & Thacher, of Detroit, but 
before the commissioners could 
award the contract the next lowest 
bidder secured a temporary re- 
straining order. Judge Hazen, in 
handing down his opinion, stated 
that he believed the commission- 
ers had in no way exceeded their 
authority; the proposition to build 
a Melan arch bridge had been sub- 
mitted to the voters, and the peo- 
ple had accepted it; the plans had 
been prepared by Keepers & Thach- 
er, and later, when the board of 
commissioners learned the kind 
of bridge that had been determ- 
ined upon was patented, measures 
were taken to secure the royalty 
and have the bidding open; after 
Keepers & Thacher had finished 
the plans, their connection with the 
commissioners ceased, and they 
had earned all the compensation 
they received, and after that they 
were eligible as competitors in the 
contract of erecting the bridge. 


RIGHTS OF 
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The contract has since been awarded 
to Keepers & Thacher. 


USE OF SEWER SYSTEM FORBIDDEN. 


A decision has been rendered by 
Judge Spring which involves the 
right of the city of Jamestown, N. 
Y., touse a system of sewers which 
was constructed two years ago at a 
cost of about $200,000. The pres- 
ent terminus of the sewer is in the 
outlet of Chautauqua Lake. When 
the system was completed and 
ready for use, Mrs. Charlotte F. 
Tiffany, who owns a farm on the 
banks of the outlet, near the city, 
secured a temporary injunction for- 
bidding the use of the system with 
that terminus. The suit was brought 
in Mrs. Tiffany’s name, but she 
was supported in her action by a 
number of residents along the out- 
let. The decision makes the tem- 
porary injunction permanent and 
will have the effect of compelling 


the city to buile chemical disposal 
works, if it uses its sewer system. 
It is probable that this will be done, 
for to appeal to higher courts 
means years more of litigation. 


A STATE ROAD BUREAU FOR NEW 
YORK. 

A bill is before the legislature 
which proposes a state road bureau 
for the state of New York. The 
state engineer is to establish the 
bureau, in connection with his own 
department, and is to appoint a 
civil engineer, an expert in road 
construction, to take charge of the 
bureau, at a salary of $3,000 per 
year, and expenses. 

The new officer is to collate in- 
formation relating to the state 
highways. He is to divide the 
state into divisions of one or more 
counties each, and estimate the 
possible cost of road construction 
ineach. He is also authorized te 
obtain from the proper county 
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boards, or municipal officers, before 
July, 1896, the names, descrip- 
tions, conditions, etc., of all high- 
ways in their territory. 


LITIGATION OVER THE BIG SEWER 
CONTRACT AT SAN ANTONIO. 


In the sewer injunction suit of 
Wilding, Marshall, Backus & Hines 
vs. The City of San Antonio et al., 
Judge Maxey, of the Federal court, 
decided in favor of the city. Judge 
Maxey based his opinion upon the 
contract itself, the basis of com- 
plainants’ suit. He referred to 
that provision of the contract 
which provided that the contract- 
ors agreed that if, 


In the opinion of the said city the sev- 
eral works, or any portion thereof, are not 
being done in accordance with the terms, 
all and several, of this contract, or are not 
proceeding at a rate which will insure the 
completion of the several parts thereof, 
and the same in the manner and with such 
materials, in such quantities and at such 
dates as expressed in this contract and 
specification, then it shall be lawful for 
said city to proceed forthwith and cause 
to be executed all said works so improp- 
erly performed, and to supply new mate- 
rials for those which are of improper qual- 
ity, or use such materials as may be found 
on the works, and to employ such addi- 
tional men as the city may deem expe- 
dient, by day work or otherwise, to prop- 
erly forward and complete the works, or to 
expel the said parties of the second part 
(meaning the contractors), forcibly if nec- 
essary, and to proceed to complete the 
said works at the sole charge and expense 
of the contractors without prejudice to 
the rights of said city to recover damages 
of the contractors for breach of the con- 
tract, after having given notice thereof in 
writing three days before employing addi- 
tional men or procuring additional and 
proper material or expelling the contract- 
ors, and the entire expense incurred in 
executing the whole of said works shal! he 
allowed and paid by the contractors to 
the city entirely in accordance with the 
decision of the engineer, and from whose 
decision there shall be no appeal,’ and 
the rights of the city to take possession of 
the work included the right to take posses- 
sion of the entire plant of the contract- 
ors. 


Judge Maxey held, in construing 
that part of the contract, that as the 
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contractors had bound themselves to 
execute their contract, to grant an 
injunction would be to deny to the 
city the right either to require the 
contractors to go on with their work 
or to take benefit of the contractors, 
or either relet the same, or com- 
plete the work, and that a court of 
equity was not organized for such 
a purpose; that complainants had 
their remedy, if any, at law, and 
the questions involved a constitu- 
tional right of a trial by jury upon 
the facts, and that while the court 
of equity was far-reaching, and 
properly so, in its powers to grant 
relief in proper cases, that the case 
before the court was not a proper case 
for relief, and that the court would 
not put its hand upon the city to 
restrain it from such an important 
work. 

The effect of this ruling is to 
leave the city free to take such 
steps to complete the sewers as may 
be thought necessary and permis- 
sible under the contract. The com- 
plainant gave notice of an appeal 


to the United States circuit court 
of appeals at New Orleans. Coun- 
sel for complainant requested the 
court to grant a restraining order 
pending the appeal, which was re- 
fused by the court. To the claim 
of counsel that the court ought to 
restrain the whole or a part of the 
fund for the benefit of the contract- 
ors, the court replied that there 
might be no fund to the credit of 
the contractors after the city had 
completed the contract and paid 
therefor. 


A COMMITTEE’S RECOMMENDA- 
TIONS REGARDING PAVEMENTS. 
The report of the street commit- 

tee was discussed by the Board of 

Trade, at Bridgeton, N. J., April +6. 

The committee, consisting of 

Messrs. Ed. M. Fithian, Oberlin 

Smith, and John Ogden, had been 

instructed to make inquiries con- 

cerning the character and cost of 
various kinds of street paving now 
in use, with a view to recommend- 
ing to council that which would 











seem best applicable to Bridgeton. 
The report reviews at length in- 
formation gathered in the neigh- 
boring cities of Philadelphia, 
Trenton, and Wilmington, regard- 
ing the pavements in use, and con- 
cludes that ‘‘the necessities of 
Bridgeton, not severe enough for 
stone, will be satisfactorily met by 
the adoption of either asphalt or 
brick, as may, in the judgment of 
council, be best suited to existing 
financial conditions, asphalt being 
the best, but brick being good 
enough. The latter will, if prop- 
erly laid, be sufficiently strong and 
durable for our heaviest traffic, 
smooth enough to delight the in- 
creasing army of wheelmen and 
call a halt upon the expensive wear 
and tear of wagons, noiseless 
enough as compared with stone to 
prevent serious objection on that 
account, cleanly, if properly cared 
for, to a degree that will be a reve- 
lation after what we have endured 
of mud and filth, and all with an 
economy of expense, both in first 
cost and maintenance, that will 
create a demand for its constant 
and rapid extension.’’ The com- 
mittee recommends that brick pave- 
ments should be built “invariably 
on concrete foundations, and with 
cement groutings.’’ An immediate 
beginning of extensive work is ad- 
vised. 


THE NEW YORK BILL AGAINST IM- 
PORTED PAVING MATERIALS. 
The committee on cities of the 
New Yorkassembly, on April 16, de- 
cided to report favorably the bill of 
Assemblyman Leonard, requiring 
that preference shall be given to 
native products in the paving of 
streets in that state, ‘‘conditions of 
price and quality being equal.’’ 
The opinions of New York offi- 
cials regarding this measure were 
published in the April number of 
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PAVING AND MUNICIPAL ENGINEER- 
ING. Even if the bill finally passes 
the legislature it is believed by 
many that it will be declared un- 
constitutional by the courts. 





ANALYSIS OF WOOD PAVING BLOCK. 
A report on wood pavement con- 
sidered in relation to public health 
has been issued by Dr. Blyth, 
health officer for Marylebone, 
wherein he points out that the 
slightest fall of the barometer re- 
sults in the abstraction from the 
earth of a large amount of the air 
in it, and that, therefore, a large 
part of the air supplied to a home 
that is not built on an impervious 
foundation, such as concrete, is 
often necessarily impure, as gases 
emanating from the soil are deliv- 
ered into the basements of homes, 
as if through pipes, unless the 
foundation is impervious. To sat- 
isfy his desire to know whether the 
emanations from wood pavement in 
hot weather came from the surface 
or whether the blocks were satur- 
ated throughout, Dr. Blyth pro- 
cured two blocks, which for six 
years had been in the pavement of 
Oxford street, one from the center 
of the road and one from the chan- 
nel. He cut slices from the top, 
middle and bottom of each and care- 
fully analyzed their contents. The 
center block showed most ammonia 
in the top layer, while the channel 
block was saturated at the bottom 
by a layer of foul water flowing be- 
neath and gravitating it to the 
lowest point. His specimens would 
yield at this rate over a pound and 
quarter of solid ammonia to 1,000 
square yards of wood pavement. 





TESTS OF GRANITE FOR PAVING. 

City Engineer Stanley and the 
board of administration of Cincin- 
nati are in receipt of a report on 
the tests of Lithonia, Venable, Pine 
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Mountain and Mt. Airy granite 
blocks. The granite was tested by 
being crushed under a machine 
made for the special purpose by the 
government. The mean test of Mt 
Airy granite was 20,497 pounds 
to the square inch; Lithonia, 21,- 
849 pounds; Pine Mountain, 18,- 
577 pounds; Venable, 21,645 
pounds. For a long time the Rich- 
mond granite was the standard for 
paving, and lately this has been 
supplanted by Lithonia, but there 
has never been a true standard, 
based upon actual tests in the city. 
City Engineer Stanley will make a 
report as to which granite he con- 
siders best. 


GOOD ROADS IN NEW HAMPSHIRE. 


A good roads convention will be 
held May 13 and 14, at Concord, 
N.H. A discussion of practical 


methods of road building and a 
practical exhibition of various kinds 


of road machinery used in New 
England will be interesting features 
of the convention. The program 
embraces addresses by Austin Cor- 
bin, Dr. C. E. Harrington, of 
Waltbury, Mass.; Dr. Alonzo To- 
cole, of Freedom, N. H.; Willard 
Bill, jr., Westmoreland; Prof. C. 
H. Petteo, Durham. 


STEEL TRACKS FOR WAGONS. 


An effort is being made in New 
York and New Jersey to introduce 
flat steel tracks for wagons on a few 
country roads. A company is be- 
ing formed with this in view. But 
as the tread or gauge of wagons 
varies it is difficult to determine 
the width apart to lay these tracks. 

The problem of frost is a serious 
one. It is claimed by the promot- 
ers of this project that good sub- 
construction and draining will pre- 
vent injury from frost. Many ef- 


forts have been put forth, especially 

in Europe, in this direction. 

LEGISLATION AFFECTING THE SALE 
OF ROAD MACHINERY. 


New York is giving the country 
some remarkable specimens of state 
legislation. Although not yet a 
law, a bill was passed by the upper 
branch of the legislature, on April 
15, requiring road machine agents 
to secure the consent of a majority 
of the property-owners of a town 
before a road machine can be pur- 
chased by the town. 


A WOMAN’S MUNICIPAL IMPROVE- 
MENT ASSOCIATION. 


The Woman’s Municipal Im- 
provement Association has been or- 
ganized at Newark, N. J., and a 
crusade against the untidy condi- 
tion of streets and sidewalks has 
already begun. The careless over- 
loading of garbage cans and boxes 
with kitchen refuse, coal, ashes, 
paper and every kind of waste, the 
surplus of which finds its way to 
the sidewalk or gutter, had pre- 
viously given cause to much com- 
plaint, and personal appeals to the 
people who persisted in such care- 
lessness proved fruitless. The re- 
formers then tried fixing to the tel- 
egraph poles and tying posts the 
following notices: 

Your attention is called to the fact that 
many persons, in violation of law, sweep 
the dirt,dustor refuse of their stores and 
dwellings into the street; or throw paper, 
or fruit parings, or other refuse, upon 
the sidewalks and the street; or open 
packages of merchandize on the sidewalk ; 
or shake carpets, rugs or mats so that the 
dust from the same falls into the street. 
So long as these practices continue it is 
impossible to secure the proper cleanliness 
of the streets. 

Extracts from the ordinances 
bearing on the subject followed 
this, but these efforts were in vain. 

The desire to overcome the nui- 
sance actuated the organization of 
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the association. As a means of 
suppressing the refuse and paper 
nuisance circulars will be distrib- 
uted, reading as follows: 


DID YOU EVER THINK 


that you are largely responsible for the 
filthy condition of our streets? No! Did 
you permit that ash can to be placed in 
front of your residence this morning in 
which there was a quantity of loose paper 
to be blown about the streets by the first 
passing breeze? This is the most fruitful 
cause of the untidy appearance of our 
streets. We shall never have a clean city 
until all paper and light materials are 
burned. You want acan large enough to 
hold your ashes. You have no right to be 
a nuisance to your neighbors by neglecting 
so trifling a matter. 

(Cut this out and place it where it will 
be seen.) 

NOTICE, 


How to keep our streets clean: 

Burn up all paper and light material of 
every description. Never under any cir- 
cumstances place it in the scavenger can, 
it may be blown about the streets, becom- 
ing a source of annoyance to neighbors, 
and it will make the streets untidy. 

A resolution will also be adopted, 
giving the secretary authority to 
communicate with the police mag- 
istrate, notifying him of each viola- 
tion of the city ordinance, and re- 
questing him to at once take steps 
to prevent the repetition of the vio- 
lation, or failing in that, to impose 
the prescribed penalty. 

It is not the association’s inten- 
tion to oppose or attack the meth- 
ods of street cleaning pursued by 
the administrative board, but to 
co-operate with and act as an aux- 
iliary to the commission. 

In Philadelphia, the Woman’s 
Health Protective Association has 
organized the school children into 
brigades, who are pledged to assist 
in the abatement of the waste-paper 
nuisance through which the streets 
become littered. 


PERSONALS. 


Mr. Bertram Brewer has been elected city 
engineer at Waltham, Mass. 


Major George T. Clark, C. E., died at 
Kalamazoo, Mich., March 28. 
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_Mr. Benjamin Gardiner has been elected 
city engineer, at Calais, Me. 


_Mr. C. H. Van Auken has been elected 
city engineer, at Cohoes, N. Y. 


Mr. Eugene A. Carroll has been nomi- 
nated for mayor, at Morristown, N. J. 


Mr. A. R. Rupp has been elected city 
engineer at Mechanicsburg, Pa. 


Mr. John C. Rankin, jr., was elected 
mayor at Elizabeth, N. J., April 14. 


Mr. John T. Hash has been appointed su- 
perintendent of water-works at Bath, Me. 


Mr. William Falconer has been ap- 
[rr park superintendent at Pittsburg, 
a. 


Mr. L. T. Roux has been elected superin- 
tendent of the water-works at Gainesville, 
Ga. 

Mr. L. R. N. McCleery has been appoint- 
ed inspector of private drains at Louisville, 


Mr. Henry Childs has been appointed 
cama of streets at Wellesby, 
Mass. 


Mr. James M. Seymour has been elected 
mayor at Newark, N.J., to succeed Hon. 
J. A. Lebkuecker. 


Mr.J.H. Morris has been elected presi- 
dent of the board of water-works trustees, 
at Youngstown, Ohio. 


Mr. Oliver M. Wilson read a paper before 
the Boardof Trade, at Kansas City, Kan., 
April 20, on “Parks.” 


Mr. Edwin Howard, of the firm of Evens 
& Howard, fire-brick manufacturers, St. 
Louis, Mo., died April 1. 


Mr. J. B. Henderson has been elected 
street commissioner, to succeed Mr. E. M. 
Sutton, at Burlington, Vt. 


Mr. W. F. Burlingame and Mr. Geo. 8. 
Russell have been elected water commis- 
sioners at Olean, N. Y. 


Mr. Elwyn G. Preston has been elected 
a member of the water board at Woburn, 
Mass., to succeed Mr. T.F. Kelley. 


Mr. Orestes Cleveland, ex-mayor of Jer- 
sey City, N. J., died March 30, in Norwich, 
Vt., where he had gone to recuperate. 


Mr. Robert 8S. Rathbun, city engineer at 
Allentown, Pa.,is now a member of the 
Lehigh Engineering Co., at Allentown. 


Messrs. Arthur S. Bartlett, E.S. Meeker, 
and M. McMahen, have been appointed 
park commissioners at Binghamton, N. Y. 


Mr. Willard M. McEwan will succeed 
Mr. C.S. Deneen, who has resigned, as at- 
torney for the Sanitary District of Chi- 
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Mr. John Kemp, consulting engineer of 
the water-works company, Winnepeg, 
Man., was caught in a fly-wheel, recently, 
and killed. 


Mr. Merritt Ross has been appointed as- 
sistant inspector of sweeping and sprink- 
ling, at Indianapolis. The office is a newly 
created one. 


The new board of public works at Kan- 
sas City, Mo., consists of President Gra- 
ham and Messrs. Baer, Youmans and 
Hardesty. 


Mr. Joseph Earnshaw, of Earnshaw & 
Punshon, landscape engineers at Cincin- 
nati, has recently been in California on 
professional work. 

Mr. Alfred T. White, ex-commissioner of 
city works, Brooklyn, N. Y., addressed the 
Manufacturers’ club recently, on “Brook- 
lyn’s Water Supply.” 

Mr. E. H. Shipman has been elected city 
engineer at Atlantic City, N. J. Mr. Ship- 
man was formerly borough engineer at 
South Bethlehem, Pa. 

Mr. George Kimball has resigned his po- 
sition as superintendent of streets at Wa- 
tertown, Mass., and will act in that capac- 
ity at Manchester, Mass. 

Prof. William H. Burr has been ap- 
pointed consulting engineer in charge of 
the completion of the Harlem River Drive- 
way at New York city. 

Mr. A. H. Steele, who has resigned his 
position as deputy commissioner of public 
works, in New York city, will be succeeded 
by Mr. Howard P. Wilds. 

Mr. Harry C. Barr has been elected 
mayor at Altoona, Pa., to succeed Mr. 8, 
M. Hoyer. 

Mr. Eben W. Jones has been elected wa- 
ter commissioner for three years, Mr. A.J. 
Wallbridge for two years, and Mr. Thomas 
B. Tucker for one year, at Peterboro, N. H. 

Mr. E. P. Boynton has been appointed 
city engineer for the ensuing year at Cedar 
Rapids, Iowa, and Mr. Charles Weare has 
been appointed chairman of the board of 
public works. 

Mr. Willard F. Gleason has been elected 
chairman of the board of water commis- 
sioners at Holbrook, Mass. Mr. F. G. 
Morse has been elected clerk and superin- 
tendent of the board. 

Prof. E. A. Fuertes, M. Am. Soe. C. E., 
director of the College of Civil Engineer- 
ing of Cornell University, Ithaca, N. Y., 
who has been in Europe for a year, has re- 
turned to this country. 


Mr. R. B. Howell, city engineer at Omaha, 
Neb., finding that his duties as city engi- 
neer require all his time, has resigned his 
position as state engineer and secretary of 
the state board of irrigation. 


Mr. Frank P. Johnson, recent city en- 
gineer at Waltham, Mass., has entered 
business as a constructing and consulting 
civil engineer, under the firm name of Aab 
& Co., at 58 Tremont st., Boston, Mass. 


Dr. Henry P. Walcott, chairman of the 
Massachusetts State Board of Health, has 
been nominated a member of the Metro- 
politan water board, Boston, Mass., to suc- 
ceed Mr. Charles A. Allen, who resigned. 


Mr. Harvey Linton, M. Am. Soc. C. E., 
was re-elected city engineer for three 
years, April 13, at Altoona, Pa., by the 
unanimous vote of the city council. This 
is Mr. Linton’s fourth term as city engi- 
neer. 


Prof. T. R. Fava, M. Am. Soc. C. E., died 
at Washington, D.C., March 27. He was 
professor of civil engineering at the Co- 
lumbian University, Washington, and a 
member of the firm of Fava & Co., consult- 
ing engineers. 


Mr. J. A. L. Waddell, M. Am. Soc. C. E., 
Kansas City, Mo., delivered, during April, 
four lectures—two on the science of bridge 
building and two descriptive of bridges 
already built—before the students of Mc- 
Gill University, Montreal, Canada. 


Mr. O. M. Lane, for a number of years 
superintendent of the Plymouth Water 
Co., at Plymouth, Pa., has been appointed 
general manager of the syndicate recently 
formed, to control and operate the water- 
works systems at Wilkes Barre and adjoin- 
ing towns. 

Mr. Charles S. Magowan, assistant 
professor of the University Of lowa, was not 
a candidate for re-election as city en- 
gineer of Iowa City, as he wished to give 
his entire time to his duties in the Uni- 
versity. Mr. A. J.Cox now fills the posi- 
tion of city engineer. 


Mr. Edward Meisenhelder, councilman 
from the fourth ward, has been elected 
mayor at Marietta, Ohio. Mr. 8. J. Hath- 
away has been elected president of the 
council, and Mr. Jacob Rich vice-president. 
Messrs. Philip Bachman, C. E. Garrison, 
B. F. Wood, Jas. McClure, J. C. Hardy, F. 
A. Brennan, R. L. Moore, John Price and 
Mr. Henry compose the rest of the coun- 
cil. Mr. W. P. Mason succeeds Mr. Frank 
E. Gates as city engineer. 
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MACHINERY AND TRADE. 


The purchase of a stone crusher is con- 
templated at Dexter, Me. 


The town of Poygan, Wis., has voted to 
purchase a road machine. 


Efforts are being made at Owen, IIl., to 
raise funds to purchase a road roller. 


The purchase of a 15-ton steam road 
roller is contemplated at Jersey City, N. J. 


An appropriation of $3,500 has been 
made for a road roller at Somersville, 
Mass. 


The citizens of East St. Louis, IIl., con- 
template the purchase of a steam road 
roller. 


The advisability of purchasing a street 
sprinkler will be considered at St. Augus- 
tine, Fla. 


The street committee, Warren, Ohio, was 
authorized, April 9, to obtain prices on 
street sprinklers. 


At a recent town meeting in Winnebago, 
Ill., the citizens voted almost unanimously 
to purchase a rock crusher. 


The Clover Creek Limestone Co., Pitts- 
burg, Pa., contemplates opening three 
large quarries in Blair county. 


The Combined Manhole and Catch-basin 
Co. has been incorporated, at Chicago, by 
D. C. Dunlap, P. V. Castle and A. B. Will- 
iams. 


The Totten & Hogg Foundry Co., Pitts- 
burg, Pa., will build a roll train and equip- 
ment for the Wyoming Shovel Co., Wyom- 
ing, Pa. 

A test of road machines is being made, 
preliminary to purchasing, at Suffolk, Va. 
Walter Jordan is chairman of the board 
of supervisors. 


The order appropriating $3,500 for the 
contemplated purchase of a new steam 
road roller at Waltham, Mass., has passed 
to a second reading. 


Commissioner Bostwick, of the street 
cleaning department Baltimore, Md., has 
asked for $1,200 to purchase two new street 
sweeping machines. 


Bids will be received until May 12, at 
Edna, Texas, for a 16-horse-power traction 
steam engine and road grader. John O. 
Rowlett, county judge. 


The purchase of a new set of wheels for 
the road-roller is contemplated at New- 
buryport, Mass. Superintendent Pritch- 
ard estimates the cost at $318. 

The Asphaltum Oil Refining Co. has 
been incorporated at Los Angeles, Cal., by 
Geo. Clark, of Redbank, and E. L. Doheny 
and Samuel Cannon, of Los Angeles. 


The Patton Clay Manufacturing Co., Du- 
bois, Pa., which recently commenced the 
manufacture of brick, contemplate manu- 
facturing sewer pipe and other clay prod- 
ucts. 

The plant of the Indiana Paving Brick 
Co., Brazil, Ind., has been sold to the Indi- 
ana BermudezCo. The works, which have 
been idle for some time, will be started at 
once. 


Messrs. W. H. and J. W. Nipples, of Bui- 
falo, N. Y., have established in Meadville, 
Pa., the Keystone Paving Co., which will 
manufacture and lay stone cement pave- 
ments. 


The Southern New England Asphalt 
Paving Company has begun the erection 
of their new asphalt plant at Cott’s dyke, 
Hartford, Conn., preparatory to paving 
Main st. 


The United States Asphalt Paving Co., 
New York city, has been incorporated by 
William J. Wilson, of Albany, and Burtin 
M. Lawler and Henry P. Mulraney, of New 
York city. 

Bids are invited at Norfolk, Va., until 
May 20, for furnishing and delivering 
cement, broken and dimension stone at 
Fort Monroe, Va. Capt. Thos. L. Casey, 
U. 8. engineer. 


The asphalt plant of the Fruin-Bambrick 
Construction Co., Peoria, Ill., was burned 
March 29. The building was filled with 
machinery, mixers, etc., and all were more 
or less damaged. 


The Southern Asphalt Paving Co., Kal- 
timore, Md., has been incorporated in West 
Virginia, by J. L. Blackwell, H. B. Keyser, 
David G. Evans, A. L. Shreve and Ed. H. 
Rich, of Baltimore. 


The common council at Kingston, N. Y., 
ordered the purchase, recently, of a stone 
crusher and engine at a cost of $1,847, and 
of two patent wagons to spread crushed 
stone on the streets. 


The plants of the Kentucky Fire-brick 
Co., at Portsmouth, O., and Indian Run, 
Ky., have been sold to the First National 
sank of Portsmouth, but the management 
will remain the same. 


The McPhee Co. has been incorporated 
at San Francisco, Cal., to construct roads, 
railways, bridges, etc., by Daniel McPhee, 
John Groliere, James Sutton, and Wm. FE. 
Lowe, of San Francisco. 


An ordinance has been introduced at 
Everett, Mass., authorizing the board of 
public works to purchase a steam road 
roller, the cost not to exceed $3,500. The 
ordinance was referred to the committee 
on streets. 
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The Boston Paving Co., Boston, Mass., 
has been incorporated by Geo. H. Cutting, 
Chas. A. Richardson, and Chas. B. Duffy, 
of Boston. The company will deal in pav- 
ing and roofing materials. 


The Jamestown Shale Paving Brick Co., 
Jamestown, N. Y., has resumed operations. 
The company contemplates increasing the 
capacity of the plant to 35,000 paving brick 
daily during this season. 


A brick plant will be established at 
Cedar Rapids, Iowa, by Henry Bosler, who 
contemplates putting in late improved 
machinery and having the plant in opera- 
tion in about sixty days. 


The purchase of astreet sprinkler is be- 
ing agitated, at Centerville, la., by George 
Strickler, who proposes the purchase of a 
street sprinkler of the latest design, which 
will ld 600 gallons of water. 


The plant of the Pioneer Paving Brick 
Co., of Galesburg, Ill., has been sold to J. 
B. Carroll, of Rockford, II1., for $6,050; the 
bonded indebtedness is $69,000. and the 
certificates due amount to $36,000. 


The Frey-Sheckler Co., Bucyrus, O., has 
been awarded damages in a suit brought 
against the lowa Brick Co., of Des Moines, 
la., for payment ona Bucyrusdryer. The 
court awarded the company $6,000. 


The Purington Paving Brick Co., Gales- 
burg, Ill.,has decided to substitute coal for 
oil for fuel purposes, and the kilns of the 
company’s plant are being prepared for the 
change. The increase in the price of oil is 
the cause of the change. 


At a recent meeting of the citizens of 
Whitemarsh township, Montgomery coun- 
ty, Pa., the purchase of a stone crusher 
was advised but no action was taken. The 
increased taxation that would result 
caused opposition to the proposition. 

McCabe & Son, Rushville, Ill., are pre- 
paring to build a new patent down-draft 
kiln, 22 feet in diameter, and with a ca- 
pacity of 50,000 brick. While the kiln is 
being built to burn paving brick, yet it 
may be used for tile-burning or even com- 
mon brick. 

A. Brazos & 
cor template 
ing plant at Reed’s Gap. 


Sons, Middletown, Conn., 
establishing a stone-crush- 
A portion of the 
mountain situated on the west side of the 
Air Line railroad has been leased, and a 


spur track will be run from the 
tain to the main line. 

The Central Sewer Pipe Co., Pittsburg, 
Pa., has a contract with the Mexican gov- 
ernment for 125 miles of sewer pipe for the 
city of Mexico, for which appropriation of 
$15,000,000 has been made. This is the 
largest sewer pipe contract that has ever 
been made in this country. More than 
2,000 cars, or a solid train of 16 miles, will 
be required to transport the pipe to Mex- 
ico. 


moun- 
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Sealed proposals will be received until 
May 9, at Brunswick, Me., for furnishing 
70,000 brick, 200 barrels of Rosendale 
cement and 100 barrels Portland cement, 
manhole castings, and 48 sets of frames and 
curves. Ernest W. Bowditch, 60 Devonshire 
street, Boston, engineer. 


The United Paving Companies, San 
Francisco, Cal., have been incorporated to 
construct bridges, sewers, pavements, rail- 
roads, etc. Interested partise are: Wm. 
M. Bryant, Los Angeles; E. R. Thompson, 
Daniel Suter, and Joseph M. Cummings, 
San Francisco; Francis Avery, Sansolito. 


Messrs. Eugene Schoolcraft and Aaron 
Lang are forming a company to manufac- 
ture vitrified brick, at Port Huron, Mich. 
The success of the Port Huron Petrified 
Brick Co., which began operations last 
spring, has encouraged the promoters of 
the contemplated industry. 


The articles of agreement of the Medina 
Stone Co., Medina, N. Y., have been signed 
by forty Orleans county quarry-owners, 
operating fifty quarries and employing 
about 1,500 men. While not in the nature 
of a trust, it issaid that the arrangement 
will do away with rivalry and reduce the 
operating expenses in certain directions. 


The board of county freeholders, met 
at Newark, N.J., April 9, and asked that 
a committee of five be appointed to con- 
sider the advisability of purchasing a 
steam stone crusher for use at Cald- 
well penitentiary. Messrs. Condit, Van 
Geisen, Krueter, Atchason, and Owry, were 
appointed to report on the matter. 


The purchase of a steam road-roller for 
rolling macadam roads is suggested at Al- 
bany, N. Y., by Patrick H. Riley, a paving 
contractor, who says that if the city had 
one, it could sub-let it to those contractors 
who do not own a roller. No money is 
available for the purpose, however, this 
year, but an appropriation may be made 
next year. 


The Columbia Improvement Co., of Syr- 
acuse, N. Y., has elected officers as fol- 
lows: President, Chas. M. Warner; first 
vice-president, Hendrick S. Holden; sec- 
ond vice-president, Wm. Kirk; secretary, 
treasurer and general manager, W. H. Gal- 
lup. The company is a kind of branch of 
the Syracuse Improvement Co. It will im- 
port its own asphalt, which will be refined 
in Brooklyn and shipped as required. 


The Pittsburg Terra Cotta Co. has pur- 
chased of the Frey-Sheckler Co., Bucyrus, 
Ohio, machinery for the Terra Cotta Co., 
whose works are being built within forty 
miles of New York eity, as follows: One 
Bucyrus Special Giant; one No. 2 Giant; 
two 14-foot pug-mills; two 9-foot dry pans, 
screens, elevators, and shafting; one Ham- 
ilton Corliss engine and boiler, 250 horse 
power; one Bucyrus Steam Tunnel Dryer; 
20 tunnels. 





IMPROVEMENT AND CONTRACTING NEWS 


PAVING. 


St. Paul, Minn.—The Assyrian Asphalt 
company has »een admitted to competi- 
tion with the Trinidad and Bermudez 
asphalt companies. 

Worcester, Mass.—The highway com- 
mittee left April 8 to inspect asphalt 
paving in Albany, Buffalo and New York 
City. 

San Francisco, Cal.—The construction 
f plank sidewalks in any part of the 
ity has been prohibited by the street 
ommittee of the board of supervisors. 

Columbia, S. C.—(Special.)—J. F. Walk- 
er, city clerk, says that no contracts are 
to be let for municipal improvements, 
and no purchases of road machinery are 
now contemplated. 

Chicago, Ill.—Suit for $50,000 has been 
brought against M. A Prussing fo! 
alleged libel in stating in a letter given 
out for publication that City Engineer 
Jackson favored the passage of a pav- 
ing ordinance for which a_ corruption 
fund had been raised. 

Galesburg, Il).—M. J. Blanding, city en 
gineer, is in receipt of a letter from E. 
KE. Ellis, manager of the Daily Telegram 
at Cairo, Ill., asking for information re- 
garding the city’s block pavements. Mr 
Ellis is endeavoring to awaken interest 
in the matter at Cairo. 

Taunton, Mass.—The Gazette says 
that “if Court-st. is to be paved, and 
that seems to be apparent, many citizens 
would like to see asphalt tried on the 
section which passes the court house.” 

Des Moines, Ia.—A list of outstanding 
contracts for this spring and summe! 
includes nine contracts for grading 
three for curbing, seven for brick pay- 
ing, two for sewers, one for repairing 
and resetting curbing, and one for street 
sweeping. The prices of the paving 
range from $1.27 to $1.68 per sq. yd. 

Milwaukee, Wis.—The board of public 
works, while looking up some of the old 
pavements which will be replaced with 
asphalt, has found that they cost more 
than the asphalt paving will. This is 
particularly true of the old limestone 
pavement on‘E Water and Market 
Square, where the first cost exceeded 
that of aspha't. 

Newark, N. J.—Bids were invited until 
April 30 for asphalt paving for Cedar, 
Walnut, Lincoln Park, Eagle and Astor- 
sts, and Pennsylvania-ave.; brick, Lin- 
den-st.; granite blocks, Seventh-ave. and 
High-st. Ordinances have been ordered 
to a third reading for paving and repav- 
ing as_ follows: Granite, Taylor-st.; 
Johnson-ave.; asphalt, Elizabeth-ave. 

Wellsville, N. Y¥Y.—(Special.)—G. Eugene 
Farnum, city clerk, says that there has 
been some talk in regard to paving the 
streets, but it is not probable that any- 
thing will be done this season. 


New Orleans, La.—(Special.)—After 
long contest here, involving columns 
newspaper articles and much discussi 
a@ general street paving ordinance has 
been passed, one clause of which reads 
as follows: “‘That in future bids will bs 
received for Pitch Lake asphalts only 
ind that all specifications and advertise- 
ments for bids for asphalt pavements 
shall contain a clause to that effect 

New Orleans, La.—(Special.)—The A 
bott-Gambile contracting company of St 
Louis, Mo., has just finished a contract 
for 12,000 square yards of brick paving, 
having used Mack Shale brick The 
rk was ympleted within six weeks 

the firm received a resolution signed 
by the property-owners expressing their 
recognition of the speed with which the 
work was carried on and the thorough- 
ness with which it was executed 

Chicago, Ill.—In the mandamus pro 
eedings against Commissioner Kent and 
the city to compel the former to award 
a paving contract to the Assyrian a 
phalt company, the lowest bidder, the 
supreme court affirmed the action of the 
lower court in awarding it to the 
asphalt company. 

Fast Orange, N. J.—The 

mmittee has recommended an in 
from $16,000 to $20,000 in the annual a 
propriation for street maintenance, a! 
a special fund of $5,000 for the purchas 
f road machinery, etc. At the organiza- 
tion of the township committee, April 20 
President Joseph P. Thompson recom- 
mended the purchase of a steam road 
roller and pick, and suitable carts for 
ise on the streets, and urged the nece 
sity of more flush tanks in the sewers 
stating that where there should be 1 
there is only 16 now 

Brooklyn,. N. Y.—City Works C 
missioner Willis says that. streets ars 
inder contract this season as folk 
Cranford & C Trinidad asphalt 
forty-six; Brooklyn Alcatraz company, 
four; Bermudez asphalt company, four; 
Fruin-Bambrick construction company 
one. In addition the board of aldermen 
has authorized the making of contracts 
for repaving twenty-eight other streets 
Proposals will probably be asked soon 
for repaving with granite portions of 
talph and Saratoga-aves. and Wi('l- 
oughby and Livingston-sts. One im 
portant improvement is the repairing of 
Washington-ave., from Flatbush to Clas- 
son-ave., with vitrified brick. 


lows 


Portland, Ore.—A sample of a new 
wood paving block, patented in Califor- 
nia, has been submitted to Superintend- 
ent of Streets Gradon for inspection 
The blocks are 3x6x6, and eight of them 
make a block of pavement 12 inches 
square and six inches thick. The blocks 
were held together by pitch or asphalt 
pressed between and over them The 
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Mankato, Minn.—The property-owners 
on Front-st. will petition for paving. 

Portland, Ore.—A petition will be made 
for paving Fourth-st. with wooden 
blocks 4x8x5 inches, on a 6-in. concrete 
foundation. 

Racine, Wis.—(Special.)—O. Burlingame, 
city engineer, says that $75,000 will be 
expended this season on paving. 

Albany, N. Y.—Repressed vitrified 
brick paving, with curbing, is contem- 
plated for First-st., from Hawk to Lark. 

Madison, N. J.—The issue of bonds for 
macadamizing was considered April 24 
by the council and citizens. 

Marion, Ind.—(Special.)—John Watts, 
city clerk, says that the streets’ sur- 
rounding the public square will be paved 
with brick. 

Annapolis, Md.—An appropriation bill 
is in the senate which provides for payv- 
ing certain streets above the Academy. 

Winchester, Ill.—The macadamizing of 
the Jersey Ridge road is contemplated 
this summer at a cost of $4,000. 

Lowell, Mass.—The wheelmen in the 
Highlands are signing a petition for as- 
phalt paving in Westford-st. 

Quincy, Mass.—It is suggested that 
Hancock-st. be widened, straightened, 
regraded and paved, and brick sidewalks 
constructed. 

Astoria, Ore.—The city council is dis- 
cussing the question of raising the grade 
of Commercial-st. two feet. 

Stevens Point, Wis.—Macadam paving 
is being considered for portions of Main, 
Clark and Division-sts. and Strongs-ave 

Saginaw, Mich.—Plans and _ specifica- 
tions have been ordered prepared for 
edar block paving on Genesee-st., from 
Janes to Hoyt. 

Council Bluffs, Ia.—A petition was pre- 
sented to the council April 9, by Leonard 
Everett, asking for asphalt paving on 
Pearl-st. 

Alexandria, Va.—The council has been 
asked to submit to the freeholders, on 
June 2, the question of issuing bonds for 
paving and sewers. 

Scranton, Pa.—Ordinances have been 
introduced in the common _ council for 
paving Ninth, Robinson and Jackson-sts. 
with Belgian block. Estimated cost, 
$35,000. 

Montclair, N. J.—The town council has 
recommended for top dressing the fol- 
lowing streets: Union and Chestnut-sts., 
Orange road, Valley road and Cliffside- 
ave 

Allegheny, Pa.—Ordinances have been 
passed authorizing the advertising of 
bids for curbing and paving Parkview- 
ave. and Frazier-st. Robert McAfee 
Director. 

Davenport, Ia.—Paving is contemplated 
for this season as follows: Fourth-st 
four blocks; High-st., 1,300 ft.; Grand 
ave., 540 ft.; also three alleys. 

tacine, Wis.—The property-owners on 
College-ave., from Water to De Koven- 
st., nearly one and one-half miles, favor 
brick paving on macadam foundation. 

Syracuse, N. Y¥.—The adoption of a 
resolution by the common council order- 
ing the compulsory paving of Salina-st., 
from Butternut to Onondaga, is favored 
by Alderman Freeman. 


Yonkers, N. Y.—A list o 
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Oo 


Ss 


} 


I 


>} 


n Capitol- 


favoring 
repairing of the present pavement 
Hiram Burner, 


question 


asphalt 


the 


city engineer, says that this city will 
pave, with brick on broken stone four 
dation, about 14,000 sq. yds. with stone 
curbing, et 

Denver, Col.—The paving of Justina- 
st. with asphalt is favored. A petition is 
being circulated for paving Fairview- 
ave., between Goss and Gallup-aves 
with macadam 

Chester, Pa.—The property-owners 
Kerlin-st., between Ninth and Eleventl 
contemplate presenting a_ petition 
council for vitrified brick paving 
those two blocks. 

Westchester, Pa.—(Special.)—Wm Ss 
Underwood, borough treasurer, says that 
the paving of Union-st. has been ordere: 
The borough has all the facilities f 
ompleting the work. 

North Hempstead, N Y.—This t 
has voted to expend $48,000 in the 
tension of the system of macada 
roads. The work will be done under t 
supervision of the highway mn 
sioners. 

Defiance, © Petitions are being 
culated asking fo. fire brick paving 
Holgate-ave. and Jefferson-st The 
has several miles of fire brick streets 
which have given perfect satisfactior 

Yardley, Pa.—(Specia!.)—There 3 
been no ordinance passe in regard 
the paving of streets as yet, but perhay 
there will be in the near future. N 
other improvements are contemplat: 

Brazil, Ind.—A special election w 
held May 15 to vote on constructing 
miles of macadamized roads near Cla 
City A gravel road, ten miles long 
proposed through Pose, township, 
other roads wil! be looked after 

St. Paul, Minn.—A preliminary i 2 
order has been passed for paving Fift 
st., but the material is not specified. T) 
board of public works will ask the ! 
il, however, to authorize the al 
advertise for three sets of bids 
phalt, brick and sandstone, 

Baltimore, Md.—The ordinance a 
priating $40,0000 to pave Mt. Royal-a 
from Dolphin-st. to North-ave., has ! 
signed by the mayor, who has also sig 
nified his intention to sign the or 
nance to appropriate $20.000 for repa - 
ing and repaving Fulton-ave ar 
paving McCulloch-st., between Eutaw a 
Bidd!e-sts 

Utica, N. Y.—Preferences for paving t 
he done this season have n invass 
in the surveyor’s office Asphalt ~ 
favored on South-st. and Taylor-a 
The designations on Genesee-st i 
North of canal, sandstone, 296 ft.; sar 
stone or granite, 383 ft Bermu 
Trinidad Lake asphalt, 674 ft.; best 
ity of asphalt, .19 ft. Sopth of canal 


granite or sandstone, 560 
or Trinidad Lake asphalt, 
quality of asphalt, 368 ft 


ft 


Bermud 


ft 


he 
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Testerville, () (Special.) cS R. 








village clerk, says that the only 
paving talked of at present is a 
ne street, about one-eighth of a 
extent, with brick A petition is 
irculated to get the required foot 
t there is nothing to indicate 

will ! e successful 


Francisco, Cal.—Thomas Ashworth, 


‘rintendent o streets, has recom- 
i to the ward of supervisors a 
amount of new street work, con- 

ituminizing macadamizing 
irbing it owing to the shortage 


funds in the city treasury the 
vil robabl be postponed until 


ig of the next fiscal year. 
N. 3 An experiment will be 
it East Li 1 by uuiding an as- 
ith f a distance of 500 or 


along the canal in an effort to 
he water in th anals which now 
hrough the stone and earth em- 
“nts The plan calls for the dig- 
a trench about 2 ft. deep at the 
the walls and the building of a 
ank to the top of the towpath. 
it will be about 2% 





es Ul The successful use of 
f leads to this 





napolis Ind Resolutions have 
dopt fo paving as follows: 
\labama-st., from Ft. Wayne 
Vio s-st rick, alley east ol 
n-st., al east of Pennsylvania- 
alle ust of Delaware; Shelby- 
n Pleasant run to Raymond-st 
st f n East-st. to White river; 
la-st from Morrison to Seventh 
on the fol- 
itions Asphalt Senate- 
1m Washington-st. to Kentucky- 
ick, M igan-st., from Indiana- 
East-st Marvyland-st., from 
kv-ave. to West-st., will be paved 











i O.—Sealed p yssals will b 
intil May 2 for improving De- 


$5,000. G. 
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Ithaca, N. Y.—(Special )—Bide are asked 
until May 12 for 15,000 square yards of 
brick paving. H. M. Hibbard,  superin- 
tendent paving committee. 

Muncie, Ind.—Sealed proposals will be 
received until May 4 for improving 
streets, alleys and sidewalks. Check, 550. 
F. A. Elrod, city clerk. 

Caledonia, Minn.—Sealed bids will be 
received until May 11 for macadamizing 
Kingston-st., between Grove and Wash- 
ington-ete. John Boquet, village recorder. 

Brooklyn, N. Y.—Sealed proposals will 
be received until May 4 for paving Thir- 
ty-third-st., from Third to Fourth-aves., 
with cobblestone. Theodore B. Willis. 

Litchfield, Conn.—Sealed proposals will 
be received until May 4 for building a 
section of telford road on West-st. Bond, 
$1,000. Chas Merriman, selectman. 

Ridgefield, Conn.—Sealed propoeale will 
be received until May 4 for grading 3n 
macadamizing a section of the main 
street. Bond, $1,000. John Brophy,  se- 
lectman. 

New Ulm, Minn.—Bids are invited until 
May 5 for graveling, sewering and boule- 
varding State-st., from Second to Sixth 
Check, $50. Louis Schilling, city clerk. 

Cincinnati, O.—Sealed proposals will be 
received until May 5 for grading, setting 
granite curb and paving with brick Gor- 
man and Elm alleys. A. P. Butterfield, 
lerk B. of A. 

Buffalo, N. Y.—Sealed proposals are in- 
vited until May 5 for a flagetone walk on 
both sidewalks of Front-ave., for a dis- 
tance of about one and a half miles. Will- 
iam McMillan, park superintendent. 

Toledo, O.—Sealed proposals will be r 

ived until May 20 for constructing ston 
road No. 23 by grading, draining, bridg- 
ing and macamadizing. Check, $100; bond, 
$2,000. Charles H. Jones, county auditor 

Cincinnati, O.—Sealed proposals will be 
received until May 7 for paving with 
brick and setting granite curbs, White and 
Essex alleys. A. P. Butterfield, Clerk B, 
of A. 

Cincinnati, O.—Sealed proposals will bs 
received May 11 for macadamizing certain 
portions of Madisonville-ave. and setting 
and resetting curbs, crossings and gutter 
flagging. August Herrmann, President B. 
of A. 

Jefferson sgarracks, Mo.—Sealed pro 
posals will be received until May 13 fo 
constructing a macadam road, twenty- 








five feet wide, with necessary gutters and 
drainage. Sam R. Jones, Captain, Acting 
Q. M. 


Albany, N. Y.—Sealed proposals will be 
received until May 4 for paving with 
rinidad asphalt, on the present granite 
pavement, Maiden lane, from Broadway 
to Pearl. Also for building receiving 
basins. Thomas J. Lanahan, Clerk. 

Boston, Mass.—Sealed proposels will be 
received until May 7 for building section 
6 of the subway in Tremont-st., from 
Park-st. to Scollay square. The work in- 
volves 28,000 cu. yds. of earth excava- 
tion, 125 tons of iron and stee! work, 100 
cu. yds. of brick masonry, Rosendale 
cement mortar; 2,600 cu. yds. of brick 
masonry, Portland cement mortar. Cer- 
tified check, $6,000 B. L. Beal, Secre- 
tary Boston Transit Corm.mission, 


Wilkinsburg, Pa.—Sealed proposals w 
be received until May 2 for paving wit! 
vitrified brick, Hill, Wallace, South, Ross 
Rebecca and McNair-aves. and Meadow 
Pitts and Ella-sts.; paving, 57,000 squat 
yards; curbing, 35,000 lineal feet. Edebut 
& Cooper, Borough Engineers. 

Dayton, O.—Sealed proposals will be 1 
ceived until May 7 for repairing with stor 
flagging, cement or asphalt, the sidewalks 
on State, Walnut, Meigs, Wyoming, Pear! 
Joe and Jefferson-sts. Also for grading 
and paving six alleys. C. A Herbig 
Comptroller. 

Windsor, Conn.—Sealed proposals. wil 
be received until May 4 for macadamizine 
about 1,600 feet of road called Hayden sta 
tion, also about 2,000 feet of a section of 
road from 8S. J. Mill’s, northerly = 
Loomis, Selectman. 

Columbus, O.—Sealed proposals will 
received until May 7 for grading ul 
paving with asphalt, stone, block or an 
kind of manufactured first-class repressed 
block, fire-clay or hard-burned brick, an 
setting a five-inch curb of Berea, Fultor 
and Sunbury or Iberia stone, Loraine and 


Hayden-ayes. Certified check $100 ea 
James A. Fanning, Clerk 

New Castle, Pa.—(Special.)—Sealed pr 
posals will be received until 10 o'clock 


May 4, for grading, paving and curbing 
about 40,000 square yards of streets witl 
asphalt block, as follows: Highland-a 
Water-st., Long-ave., Croton-ave and 
Wallace-ave. Certified check, $500. Frar 
Tidball, City Clerk. 

Bloomington, Ind.—Bids_ will ' 
ceived until May 27 for the constructior 
of free gravel roads as follows: Boon 
ington and Unionville road; Blooming- 
ton and Brummets Creek road; Bloom- 
ington and Elletsville road; Bloomingt 
and Vernal Church road; Bloomingtor 
and White Hall road; Elletsville and 
Spencer road; Harrodsburg and Smith- 
ville road. J. M. Hinkle, County Auditor 

Dayton, O.—Sealed proposals wil! be re 
ceived until May 6 for paving Brown-st 
from Fairground-ave. to Hughes-st 
with Medina, Hayden, Nelsonville, Hall- 
wood, Wassail Hallwood, Logan Hal 
wood, East Clayton, Athens, Nelsonville 
Logan, Hocking or Mack block, asphalt 
block or sheet asphalt, and furnishing 
and setting new curbs. Check, $5,000. C 
A. Herbig, City Comptroller 


CONTRACTS AWARDED. 


Little Rock, Ark.—-W. H. Woodsma 
was ewarded the contract for improving 
W. Second-st. for $2,541. 

Albany, N. Y.—The contract for paving 
Elberon-place with brick was awards 
Patrick H. Reilly for $7,494.14 

New York, N. Y.—Bart Dunn, 321 
Sixty-eighth-st., presented the lowest 
for regulating and grading Tremont-a 
from Jerome to Aqueduct-ave 

Lansing, Mich.—The ontract was 
awarded April 10 to George Keith & Sor 
of this city for 41,807 square yards ft 
brick paving. 

Rochester, N. Y¥.—The Warren-Schartf 
asphalt paving company was awarded 
the contract April 8 for paving N. Fit 
hugh-st. with asphalt at $2.50 per square 
yard. 
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len, Contr The contract for pav- 
ng W. Main-st. with bmcek was awarded 
to J. MeMinnimin of Tyrone, Pa., at $2.65 


Fredonia, N. \¥ The contract for pav- 
ing E. Main-st. with Telford macadam, 
100 feet, was awarded to James Fitz- 


rerald f $10,160.47 
Parsons, Kas.—The ontract for grad- 
ng nacadamizing and curbing Belmont- 

ave between Central-ave ind Four- 


eenth-st has been awarded to W. M. 
Noakes for $5,263.32 
Newburyport Mass.—The contract for 





nishing 8,000 feet of edgestones was 
awarded April 1 t Hooper Harvey of 
West Sullivan, Me., at 32% cents per foot. 
For rushed stone Thomas F. O'Neil 
Philadel; I Contracts have been 
warded fo. isphalt resurfacing on 
Broad ind Diamond-sts at $1.17 per 
square ird to the Philadelphia paving 
I compan 
; P Ma ! Bros have been 
ward 1 contract for paving with Park 
No. 1 br it $2.24 per square yard. The 
Park |] ng mpal Rochester Pa., 
1 $2.28 on the same kind of brick 
Buffa N ¥ Bids were received 
April t+ for paving Guernsey-st and 
Sweet ul Brooklyn-aves Two new 
firms n the wor! the Rock asphalt 
mpit f R ester and the Trinidad 
asphalt paving company of this city. 
Buff N. } (Special.)\—R. G. Par- 
sons retary department public works 
sa t thir is yet been done with 
refe I t letting the paving contracts 
f ‘ h | ils were received April 
Le itter is still in the hands of the 
Ir i lis Ind Paving ontracts 
Ww April i as follows Pa 
4 t ro! penate-ave to Cali 
forr t Capital paving and construc 
nm compar $2.67 per lineal foot, each 
S ie ng C mbia-st. with brick, from 
)} to Michigar ‘. L. James, $2.67 per 
id 
Sul ! Ind ntracts were awarded 
AI ) as follows: Grading and gravel- 
ng ‘ xtens Washington-st., A. 
B. Thur r, $1.02 per lineal foot; Beech- 
t Keega Br $1.30 per lineal foot; 
ving alle bac f Commercial Row, 8 
H Al » te n ii fi t 
S I Sp u.)—S. B l 
n contract fo! 
acadamli ng tne Streets was awarded 
C. F. Deal at $1.93 per foot front, the 
vork t onsist of e inches of broken 
ston: ind thi hes of gravel No 
the nprovements re contemplated. 
Ww ne Ind (Special.)—M M 
Sn < board of public works, says 
that t ntract f iving Pontiac-s 
vitl t i brick has been awarded to 


E. Moellering & C at $4.43 per lineal 
ot Bids were received April 24 for pay 
Montgomery:-st vith brick 


Waterloo, Ia.—Ths yntract for 12,500 
square irds of brick paving has been 
wal i Kenet & McCann of Du- 
uque, I it $1.36 per square yard; 5 by 
22-incl ne rbing, 49 cents; 5 by 18- 
ncl 4 nts; 6 | 22-inch cement curb 
ng, 44 nt 6 | 8-inch, 36 cents. To- 
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Parkersburg, W. Va.—Bids were opened 
April 14 for paving Fourth and Market- 
sts. with brick. The bids which were sub 
mitted by Hugo Heydenreich, Otto Leh- 
man, J. V. Carney and C. Skidmore and 
Con. Kennedy ranged in prices from 84 
cents to $1.13, and were on Parkersburg, 
Athens, Barnard, Globe, Zanesville, Riv- 
erside, Stewart, Jones, McMahon & Por- 
ter and Bbert bricks and blocks. 

Independence, Mo.—Contracts were 
awarded April 3 as follows: Macadamiz- 
ing Fairview-ave., A. J. Armstrong, 
$1.09% per cubic yard; macadamizing coal 
mine road, W. C. Rice, 9544 cents per cu- 
bic yard; Spring Branch, Colyer Bros., 89 
cents per cubic yard; Independence-ave., 
from Big Blue to Fairmount park, M. 
MeTiernan, $1.04% per cubic yard; Wor- 
nall road, 97 cents per cubic yard; grad- 
ing Independence-ave., Timothy Ryan, 
11% cents per cubic yard. 

Savannah, Ga.—Bids were received 
April 13 for furnishing vitrified brick for 
paving S. Broad-st. as follows: Virginia 
paving brick company, Lynchburg, Va., 
$1.05 2-3 per square yard; W. B. Harris 
& Bro., Zanesville, O., $1.22; Tennessee 
paving brick ompany, Chattanooga, 
Tenn., $1.16% for Reynold’s paver and 
$1.14% for Robbins brick; W. F. Chaplin, 
Savannah, Mack brick $1.15 and Catskill 
shale brick $1.01 

Norfolk, Va.—Bids were opened April 
15 for furnishing the city with stone and 
vitrified blocks for paving purposes. The 
prices for bricks were 91, 92, 97 and 98 
ents, and $1 and $1.03 per square yard, 
ind for stone trom $2.70 to $3.15 per 
square yard. The contract will be award- 

early in May and then the work of 
paving South, County and Glasgow-sts. 
will begin. 

Indianapolis, Ind.—Contracts have been 
awarded during April as follows: Sen- 
ite-ave., from Kentucky-ave. to South- 
st Daniel Foley, $4.45 per foot, Poston 
lock with Portland cement filling; Ver- 
mont-st., from Meridian to Pennsylvania, 
asphalt, Indiana Bermudez asphalt com- 
pany, $5.98 per foot; S. West-st., from 
Washineton to South, Indiana standard 
lock, Indiana Bermudez asphalt com- 
pany, $4.97 per foot. The bids received 
April 20 for paving Alabama-st., from 
Maryland to the P., C., C. & St. L. tracks 
with brick, were rejected because they 
were too high. One bid was $6.93 per 

ot and one company bid $6.86 to $6.99, 
uccording to the brick used. 

Freeport, Ill.—The contract was award- 
i April 4 for paving Upper Stephenson- 
st., in West Freeport, with brick to Flick 
& Johnson of Davenport, Ia., as follows: 
Sprinefield repressed brick, $1.10 per 
Square yard; excavating, 12 cents; curb- 
ing, 37 cents. Other bids received were 
4. E. Rutledge, Rockford, paving, $1.05%; 
excavating, 18 cents; curbing, 42 cents; 
Thacher & Burke, Chicago, paving and 
xcavating, $1.23; curbing, 35 cents, Kene- 
ty & McCann, Dubuque, $15,335 for the 
entire contract; Tom Rockey, Freeport, 
paving, $1.40; excavating, 30 cents; curb- 
ng, 57 cents; Young & Co., Chicago, en- 
re contract, $15,200.26; J. B. Smith & 
Co., Chicago, entire contract, $15,380; Pe- 
ters & Co., entire contract, $15,000. 
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Ottumwa, lIa.—(Special.)—James King 
says that paving contracts were awarded 
April 8 as follows: District No. 13, 
George Kreichbaum & Co. of Burlington, 
paving, brick, $1.43 per square yard; ex- 
tra grading, haul less than 1,000 feet, 1 
ent per cubic yard; new stone curbing, 
51 cents per lineal foot. For paving parts 
of districts Nos. 15 and 31, Ottumwa 
brick and construction company, paving, 
brick, $1.40 per square yard; extra grad- 
ing, haul less than 1,000 feet, 25 cents; ex- 
tra hauling for each 100 feet over 1,000 
feet, 1 cent per cubic yard; new stone 
urbing, 52 cents per lineal foot. 

Hartford, Conn.—(Special.)—Sheet as- 
phalt pavements will be laid for the first 
time within a few weeks, the contract 
having been awarded to the Southern 
New England paving company, which 
ises Trinidad lake asphalt. Their plant 
is being erected and as soon as frost is 
wholly gone the pavement will be laid 
nm Main-st. This city, after careful in- 
vestigation, is laying permanent pave- 
ments as a matter of economy, the city 
having been put to unbearable expense 
for the maintenance of macadam, whict 
t had endeavored to keep on streets, not 
nly with car tracks, but heavy traffic. 
Memphis,Tenn.—Contracts were award- 
ed, April 2, as follows: Brick, Main and 
Calhoun-sts., Talbott paving company of 
Detroit, Mich., $1.97 per square yard; two 
blocks will be laid with Bannon brick, 
four blocks with Burlington and about 
seventeen blocks with Tennessee brick. 
St. Martin-st. will be paved with Nova- 
illite by the city. Other bids received 
for the brick paving were: M. Larkin, 

per square yard; Tennessee brick, 

‘ T. Kavanaugh, $2.24%, Tennessee 
brick; T. Brown, $2.50; Tennessee Bannon 
ir Coaldale Dennis Harvey, $2.55; 
E. Hawley, $ $2.35, according to the 
kind of brick; Roach, $2.49, Tennes 
see brick; Forrest & Co 6; Patter- 
son transfer company, $2.36 to $2.60, ac- 
cording to the kind of brick. The bids 
ire the lowest ever received in the city, 
ind the bid of the Talbot paving com 
pany particularly was _ the 
nuch surprise. The bids were opened 
March 26. 

St Paul, Minn.—Bids were received 
April 23 for paving Tenth-st. between St 
Peter and Cedar-sts. with asphalt. Bids 
were received from the Warren-Scharf 
asphalt paving company, E. M. Ayers and 
Hennessy & Cox. The board of public 
vorks will recommend that the contract 
be awarded to Hennessy & Cox at their 
bid of $2.45 per square yard or $3,478.44 
r the whole. Bids were received also 
for paving Tenth-st. from Wabasha to 
Cedar-st. with cedar blocks, and the con- 
tract was awarded to Thomas Reilly at 
$1,386 for the whole. 


occasion f 


Peoria, I!].—(Special.)—A. D. Thompson, 
ity engineer, reports that the bidders on 
the brick paving contracts on April 23 
were J. S. Allen and J. J. Jobst of Pe- 
ria, Flick-Johnson construction com- 
pany of Davenport, Ia.; John Trapp of 
Dayton, Ky.; A. E. Rutledge of Rock- 
ford, Ill.: Bedford, Weikel & Nugent of 
Hvansville, Ind.; Mayfield & Awe of Lin- 
oln, Ill.; McAllister & Dunbar of Peoria, 


Ill. The lowest bidders on the following 
streets, with one course of brick on six 
inches of concrete, were: Monroe-st 
30,422 square yards, J. S. Allen, Peoria, 
$1.32 for brick, 21 cents per cubic yard for 
excavation, 5 cents per lineal foot for set 
ting protection curb, 40 cents per cubic 
vard for fill; tota!, $44,663.69. Main-st 
north to Elizabeth, 4,015 square yards, J 
J. Jobst, Peoria, $1.37 for brick, 25 cents 
for excavation, 6 cents for resetting curb, 
60 cents for fill; total, $6,268.34. Main-st 
from Elizabeth to Bourland, 7,478 square 
vards, J. J. Jobst, $1.37 for brick, 23 cents 
for excavation; total, $11,694.37. Main-st 
from Bourland to Bradley, 3,214 square 
vards, J. J. Jobst, same prices; total, $5.- 
233.16. Lincoln-ave. from S. Adams to W 
Jefferson, 2,213 square yards, Flick-John 
son construction company, $1.36 for brick, 
24 cents for excavation, § cents for reset 
ting curb; total, $3,397.75, and same on 
Lincoln-ave. to Olive-st., $5,334.59. Hamil 
ton-st., 3,215 square yards, J. S. Allen 
$1.64 for special brick, 29 cents for exca 
vation; total, $5,583.48. Water-st 3,649 
square yards, on eight inches concrete 
Flick-Johnson onstruction company 
$1.51 for brick, 20 cents for excavation 
6 cents for setting curbs; total 
Commercial-st., 1,704 square yard 

Allen, $1.35 for brick pavement; 
$1,710.52. The bids on 15,000 lineal 

cement curb on Monroe-st. were as 
lows Granitoid construction mpany 
Chicago, 34% cents; Louis Drach, Cin 
‘innati, 37 cents: T. J. Wasson, Peoria 
371% cents; C. DeWitt & Son, St. J 

Mich 46 cents: Peter O’Hair 

I] {7144 cents: Warren-Scharf 
ompany, 75 cents. 


SEWERS. 


New Orleans, La.—The proposed 
struction of the drainage system has 
lefeated. 

Columbus, O.—A temporary 
rder has been granted y 2 
Badger, enjoining the city from 
ing the sewage farm. The suit is bi 
xy Chas. W. Hert who claims that 

ping of sewage will damage the 
property. 
CONTEMPLATED WORK, 
Ss D.-—This city has vote 
000 in sewer bonds. 

Fon Du Lac, Wis.—Plans and 
tions have been ordered prepare 
sewers. 

Delaware, O.—A petition will 
lated for a sewerage system. 

Los Angeles, Cal.—The estimat 
of the Broadway tunnel is $94,480 
Calais, Me.—A sewerage systen 
een recommended by the mayor 

Pomona, Cal.—The estimated cos 
the proposed sewerage system is $21,3 

Carthage, O.—The village council 
lecided to construct a complete sewer 
system. 

Manistee, Mich.—About tw tho 
eight hundred lineal feet of sewers is 
templated for this year 

Wallace, Wash.—A survey for a 
erage system has been completed 
Scott Anderson. 
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New ! rt i The issue of $110 Beaver Falls, Pa.—The council will be 
I irposes, has beer usked to pass an ordinance for building 


1utl , a sewer on Sixth-st., from the Central 

{"} Z, | O lans have een adopter hot to Walnut run 
Mastman and Li! Lynn, Mass \ petition has been sent 
to the legislature for authority to issue 
$115,000 in bonds for constructing sewers. 

ige systen vill Chas. W. Gay, City Engineer. 

Alexandria, D. C.—The city council has 
Brunswick M \n appropriation of een asked for a franchise to build a 
318,001 is | I i to complete th ! sewer in Fairfax-st., from Royal to the 





structior f s river, by a number of business men. 
Richmon Va The suestion of iss Rochester, Minn.—Plans will be pre- 


ng $50,000 in } for sewer const ared by W. C. Fraser, city engineer, 
ng ynsidered for a sewer system in College and Main- 
R ; Wis.—(Special.)—O Burling sts. to connect with the Zumbro-st. 


re nded o1 vers this season Bloomingto1 I] (Special.)—W. P. 
Fy - Vict Plans are eing ’ sutier, ty engineer, says that the pipe 
ul for a sew ’ ystem vy Alvord sewers under contract and to be let will 





& SI 3, the Rooker Chicago umount to about three miles. The city 
M I Mass Ne filter beds “ will probably construct one mile of three 

t eware lisposa und four-foot rick sewel 
wo! cS 3 Bis w, city engineer Davenport, Ia The work will  prob- 


N. H A sewer will be y ably be taken up this summer of sewer- 

5 t n t \ t Enid at an estimated ing the north end of the city from the 
$90 000 295 (1M) astern to the western city limits. The 
Memphis, Tent The construction of work of the main sewer will involve the 


six miles of sewers to Goat Hill xpenditure of about $100,000. It will be 
Sout Mer 1 is ontemplated ibout 4 miles long Other sewer are be 
Ss ha Mass.—T} ssue of $130.00 ng considered also 

3 has pee! thorized by the leg Binghampton N Y.—(Special.)—H 
Silat i nst ting a sewer systen Ward says that sewers proposed for this 

\ \ Tt OraAir rl’ ‘ 
. l es Ave b r are r'runk sewer on Laurel-ave 

) I Lair ) nst , 


iy Tor ynsti t e, upper end of Laurel-ave., Butternut 


rrchard alley, Washington, Eldredgs 
Emmett, Doubleday, South, Varick and 


. ’ . : 
y \ Cherry-sts ind perhaps Chapman-st 
BI t t a cost of 94,10 New Haven, Conn—The series of bonds 
— ng t it A cost I ssued se ral ears, to the amount of 
1,000 r the construction of new sew 
= : Cito} was rs, W e exhausted this year when the 
~ i een fa ra tv will issue the last $100,000. The money 
mmittes vill probably be spent entirely on sewers 
vi I erintendent * t this 1 
i hor to ! , 
‘ Niagara Falls Canada.—(Special.) 
‘ 1! th ol : 
Charites H. Mitchell, city engineer, says 
(Special.)—Thoma We expect to build about $50,000 worth 
M t n ione! ays tl r sewerage system during the pres 
ts ontemplated t ar The tota appropriation is 
f son 109,000. This vear’s work will consist in 
» outlets into the Niagara river gorge 
ee + nsisting of shafts and tunnels in rock 
: x gether with wood stave outlets down 
- \ la irt 2 . » 4 ° 
‘ the slope: about 2.500 feet of 3 by 4 brick 
. Cnas. 8S. I \ , : 
( sewer and about 3,000 feet 18-inch, about 
00 feet 15 and 12-inch pipe, and about 
: residents of th 7000 feet of 8, 9 and 10-inch pipe. The 
Park are circulating ins and specifications are now almost 
y system of sey , } 1 . 
yatem Gs , ! eted and we hope to ask for tenders 
ent Ca An estimate has ibout the 25th of this month. The city 
t ty surveyor on t 1as no other municipal improvements un 
ystem which is ler contemp!ation this year, with the ex 
‘tion of the improvements to our water 
[r = ial.)—John Watts works ntake which will onsist of spe 
it about 10 blocks f il constr tion to provide against 
vith iat will be put in this ind low water just above the falls.” 
Dp CONTRACTS AWARDED 
I l | ] I i al eins r 
rred for f ' vage disposel beds Wa ton, N. D.—The contract for con 


t nsane a in H. L. Weber it structing the Sixth-st. sewer was awarded 
ood of Fargo, N. D., fo 


> 
oe 
7A 


n re mended te employ il New York, N. Y Bart Dunn, 32 E 


f engir to mal surveys and prepare Sixty-eighth-st presented the lowest bid 
’ plar 1 sewerage systen Earl H $49,840 April 11 for ‘onstructing a 
Gow hairman Con sewer in Kings Bridge road 
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Medford, Mass.—T. H. Byrne & Co 
Melrose, Mass., was awarded the contract 
for about three miles of pipe sewers in 
this city for $14,315. 

New Brunswick, N. J.—T. H. Liddle 
has been awarded the contract for 1,550 
feet of 10-inch pipe sewer at $1.04 per foot 
man-holes $38, Ys 55 cents. 

Toledo, O.—The bid of F. E. Cole was 
the lowest April 20 for a main sewer in 
Fassett-st. The bid was $3.15 for 4-foot 
and $2.68 for 3-foot sewers. 

Hartford, Conn.—The contract for on 
structing the intercepting sewer was 
awarded April 8 to P. H. Harrison & 
Sons of Newark, N. J., for $213,802. Thers 
were fifteen other bids on the work. 

Buffalo, N. Y.—The contract for con 
structing a sewer in Bryant-st and Ash 
land-ave. was awarded to John Harris 
for $4,500 April 2. The contract for a 
sewer in Niagara-st., from Breckenridge 
st. to Auburn-ave. was awarded to Au- 
gust Gisel for $900. 

Ft. Madison, Ia.—(Special.)—J. Ross 
Robertson, city engineer, says that the 
ontract was awarded April 6 to the Ft 
Madison construction company at the fol 
owing prices: 18-inch pipe 48 cents; 12 
inch pipe 30 cents; 10-inch pipe 30 cents 
All pipe is to be furnished by the cits 

Grand Rapids, Mich.—(Special.)—H. A 
Collar, city engineer, says contracts hay 
been awarded as follows: S. Pine-st., 9 
inch pipe, $332.25; Michigan-st., 9-in« 
pipe, $225; Barclay-st. sewer, 9-inch pips 
$342; Maple-st., 9-inch pipe, $170.75. 





CONTRACTS TO BE LET. 


New Brunswick, N. J.—Bids will prob 
ably be asked in May for nstructing 
sewers in two dietricts. Asher Atkinso! 
ity engineer. 

Muncie, Ind.—Sealed proposals will 
received until May 4 for nstructing sew 
ers. Check, $50. F. A. Elrod, city clerk 

Dayton, O.—Sealed proposals will be 
eived until May 5 for brick and pil 
sewers. C. A. Herbig, city comptroller 

New York, N. Y.—Sealed proposals wil 

be received until May 5 for constructing 
sewers in seven streets. Louis Haffer 
2622 Third-ave. 
Stillwater, Minn.—Bids will be received 
intil May 2 for constructing branch 
sewer to the court house Charles H 
Brown, county auditor. 

Alexandria, Va.—Sealed propcoeals will 
be received until May 11 for nstructing 
1 sewer on Pitt and King-sts. Check, 
$300. E. C. Dunn, city engineer. 

Hackensack, N. J.—Sealed proposals will 
be received until May 4 for a sewer, part 
pipe and part brick. in Kansas-st. G. W 
Conklin, secretary improvement ommis- 
sion 

Niagara Falls, Ont.—Sealed proposals 
will be received until May 13 for con- 
structing sections Nos. 1 and 2 of the 
sewerage syetem. Bond, 40 per ent 
Charles H. Mitchell, engineer. 

Central Falls, R. I.—sSealed proposals 
will be received until May 4 for cor 
structing 2,250 feet of twelve to four-inch 
pipe sewers for the sewerage disposal 
plant. N. Howard Easton, secretary B 
P. W. 


New Castle, Pa.—(Special.)—Sealed pr 
posals will be received until May 4 f 
onstructing a thr and four-foot storn 
sewer on Grant-et., 3,150 feet. Frank Tid 
ball, city clerk. 

Chicago, Ill.—Sealed proposals will 
received until May 4 for constructing 
sewers in eundry streets and ivenues 
Check, $3,000; also for laying privat 
irains. Check, $500. W. D. Kent 
Clinton, Ia.—Sealed proposals will be re 

ived until May 5 for the ynstruction 
of 970 lineal feet of twenty-four-inch pipe 
eewer. Certified check, $100. E. E. Forbes, 
yunty auditor. 

St. Louis, Mo.—Sealed proposals will be 


eived until May 5 for 2,100 feet yf 
seventy-eight to twenty-four-inch brick 
eewer and about 13,000 feet of twenty-f 
to twelve-inch pipe sewers Rober E 


MCMath, president B. P. I. 

Collins, N. Y.—Sealed proposals will 
received until May 5 for onetructing 
twenty-inch sewer. with appurtenances 
for the Collins farm state homeopath 
hospital. Plans and specifications on fil 
it office of Guthrie & Rockwood, C. E., 9S 
Erie Bank building, Buffal 

Buffalo, N. Y.—Sealed propoeals will 

eived until May 5 fo! nstructing 
eighteen, fifteen az twelve-inch til 
sewer in Columbue-ave.; a twenty-fou 





inch brick and a fifteen-inch tile wel 
Ek Check, 50 per cent R. G. Pa 
sons 


Brunswick, Me.—Sealed proposals wi 
be received until May 9 for nstr ing 
,.000 lineal feet of eight-inch sewer, 9,2 
feet six-inch sewers, 130 yards brick 


sonry in manholes, 12,000 ibic yards 
xcavation. Ernest W. Bowditch, 60 D 
vonshire-st., Boston, enginee! 


Toledo, O.—Sealed proposals will I 
eived until May 11 for constructing ons 
twenty-inch cylindrical brick sewer and 
three two-foot cylindrical sewers. Check 


$100. Proposals will e received int 
May 18, for a three-foot cylindrical brick 
Check, $500 Lem P. Harris, ity lerk 


received until May 6 for constructing 
sewers in Amos and Wilmars-ets., and il 
Giddings and Russell-aves Check, $500 
Proposals will be received until May 20 


Cleveland, O.—Sealed proposals will be 


for a sewer in Union-st. with an 
flow in Ackley-ave Check, $5,000 D. EB 
Wright 

Wilkesbarre, Pa Sealed roposals wil 
e received until May 8&, for the excava 


tion, pipe laying, back filling, et rr 
quired in construction of such sewers as 
may be constructed during _ the resent 
fiscal year. Also, for the supply and 
livery f vitrified sewet ipe Kdwar 


Wells, chairman, sewer committe 
Chicago, Ill.—Bids were opened April 24 
for constructing the Forty-fifth-a 
sewer system. The proposed system - 
divided into five sections, and has beer 
awarded as follows: Section A, Campbe 
Dennis & Co., $172,981.60; section B, Far 
ley & Green, sewer in the center, $165 
115.80, and F. J. Nichols, in the side 
the street, $179,532.75, sontract not yet 
iwarded; section C, Connor & Hitt, $19 
055.80; section D, Farley & Green, $43 
292.38: section E, Connor & Hitt, $24 
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$5.90 per set; Webb 
tion company atch 
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ENGINEERING. 


asin stone, $$9.70 per set; E. B. Crane & 
Co., J. F. Bicknel, and William H. Saw- 
ver, city, lumber, $18.50 per thousand. 


WATER-WORKS. 


CONTEMPLATED WORK. 


Searsport, Me.—Surveys will be made 
for water works. 

Jamestown, N. Y¥.—Mayor O. F. Price 
recommends municipal water works. 

Laurens C. H., S. C.—The issue of $40,- 
000 in bonds for water works is contem- 
plated. 

Galesburg, Il1l.—The air-lift water sys- 
tem was adopted April 20 and bids will be 
isked sé n 

Elizabeth, N. J.—The city council re- 
ently appropriated $600 to engage a con- 
sulting engineer to improve the Elizabeth 
a COR. 

Flushing, Mich.—Bonds have been is- 
sued for completing the water works sys 
‘m and for an electric light plant. 

White Sulphur Springs, Mont.—(Special.) 

T. Anderson, recorder, says no water 
other public improvements are 

this season. 
Minn.—Th« village trustees 
directed to engage an expert 
timates on a system of water 


Pa.—The water commis 
1 April 9 to present a meas- 
incils providing for the erec- 
ring plant 
Ss. D Plans have been made 
ndence is solicited regarding 
iction of a water works sys- 
m, with stand pipe and mains. 
Waltham, Mass.—An appropriation 
$10,000 for water workgeconstruction 
been unanimously siaied 
Fennimore, Wis A system i 
lectric lights will be put 
scription under the manage- 
N. Graham. 
Livonia, N. Y Plans and surveys art 
ing ma or water works by J. F. Wit 
; the question will 


Raeder of St 
investigate 
water supply 
uilt in the 


in the les 
board of | i 
authority to issue 
$1 onds for the improvement of the 
when such improvement is 
“essary 
nstruction of water works sys- 
mtemplated at the following 
Hartland, Wis.; Holland Patent, 
; Blockton, Ia.; Harley, Ia.; Stan- 
ton, Ia.; Hokah, Minn.; Emerson, Neb.; 
Wells River, Vt.; West Medway, Mass.; 
Dauphin, Pa.; Lester Prairie, Minn.; Cen- 
terville, Mich.; Stockton, Ill.; Mitchell, S. 
] and Westport, Mo. 

Philadelphia, Pa.—A canvass of the 
members of the councils has developed 
the fact thé the ordinance to borrow 
$250,000 will probably be defeated, so an 
amendment will probably be made to 





make the appropriation $50,000 for tests of 
plants and follow this up with a $1,000,- 
000 loan bill for permanent plants. 


CONTRACTS TO BE LET. 

Howard Lake, Minn.—Bids will be re- 
ceived until May 18 for constructing a 
system of water works. Thomas R. 
Briggs, Village Recorder. 

Glenville, O.—Bids aye invited until 
May i3 for a supply of curb boxes and 
corporation cocks. Robert Foster, Secre- 
tary Trustees. 

Ligonier, Pa.—-The plans and specifica- 
tionos will be ready about May 1 for the 
proposed water works system. J. W 
Keffer. 

Franklin, Ky.—Seaied proposals will be 
received until May 18 for the erection of 
a system of water works. S. N. Forline 
Clerk. 

Jersey City, N. J.—Bids will be received 
until May 18 for a daily water supply of 
35,000,000 to 50,000,000 gallons. Cornelius 
Cc. Vermeule, 71 Broadway, New York 
City. 

Cleveland, O.—Sealed proposals will be 
received until May 15 for building and 
placing in position in a tunnel under the 
Cuyahoga river about 740 feet of 48-inch 
riveted steel water pipe with cast iron 
chains and steel suspension beams 
Check, $2,000. D. E. Wright. 

Clifton, N. Y.—The contract for con- 
structing the system of water works was 
awarded to G. D. Grannis of Syracuse 
for $45,000. 

Evansville, Ind.—The contract for two 
10,000-gallon pumping engines, with boil- 
ers, etc., was awarded the Holly manu- 


Camden, Pa.— Proposals have been 
opened for building a new artesian water 
plant, but the contract has not yet been 
awarded. 

Glouster, O.—(Special.)—W. O. Carpen- 
ter, corporation clerk, says a franchises 
has been granted to J. E. Carpenter for 
a water works system. 

Long Island City, N. Y.—A contract 
has been made with the Woodside wate 
ompany to furnish 1,000,000 gallons a 
lay, and 15,000,000 gallons if necessary. 

Warren, IlL—The lowest bids presented 
for constructing the water works system 
was that of Blake, Steuck & O'Farrell of 
Dubuque, $10,656 on the second proposi- 
tion, and Thacher & Burke of Chicago 
$11,800 on the second proposition. 

Toledo, O.—The contract for laying an 
auxiliary force main was awarded April 
i3 to R. N. Andrews of Hamilton, O., for 
$18,620. The work includes 14,400 lineal 
feet, 30-inch pipe and 204 feet of 24-inch 
pipe. 

Cicero, Ind.—(Special.)—George J. Hall 
town clerk, says a franchise has been 
granted a company, of which E. M. Hin- 
shaw, cashier of the Merchants’ bank, 
city, is president, for a water works and 
electric light system. 

Nyack, N. Y¥.—The contract for putting 
in the water works system was awarded 
April 14 as follows: Pipe and specials, 
McNeal pipe and foundry company, Bur- 
lington, N. J., $27,755.04; labor, Joseph 
Gallo, New York, $8,163.23; valves, Rens- 
selaer manufacturing company, $2,680; to- 
tal, $38,568.27. 
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BRIDGES. 


Traer, Ia.—An iron bridge is contem 
plated in North Geneseo. 

Indianapolis, Ind.—A bridge has been 
asked for across Pleasant Run at Gat- 
ling-st. 

Canton, S. D—Petitions have been re- 
ceived by the Lincoln eounty board f 
twenty-five bridges. 

Great Capacon, W. Va.—The erection of 
a county bridge across the Capacon rivet 
is being agitated. 

Jefferson City, Mo.—The new steel 
bridge across the Missouri river will 
formally opened in May. 

Keyesport, Ill.—A proposition to build 
a wagon bridge across the Kaskaskia was 
sarried April 22. 

Falmouth, Me.—The iron bridge that 
was recently carried away by the fl 
will probably be replaced. 

Cassville, Wis.—The project of buildin 
a high bridge over Furnace Branch has 
been favorably voted on. 

Carnegie, Pa.—A petition is bei! 
culated for a bridge at West Car 
across Charters creek. 

Newville, Pa.—A new bridge has beer 
recommended by the county commission 
ers, to be built at Big Spring. 

Flandreau, S. D.—Bids are invited until 
May 4 for constructing a bridge. H. W 
B. Souther, County Auditor. 

Whately, Conn.—A sum, not exceeding 
$5,000, will be borrowed for the purpose 
f putting in iron bridges. 

Del Norte, Col.—Five bridges have been 
destroyed by an ice jam, two of th 
bridges being county bridges. 

St. Louis, Mo.—The house has passed a 
bill authorizing the construction of a 
third bridge across the Mississippi river 

Topeka, Kas.—Keepers & Thacher, De- 
troit, Mich., were awarded the contract 
for building the new Melan bridge for 
$135,000. 

Vassar, Mich.—An 80-foot span bride: 
iron superstructure and stone substru 
ure, is contemplated across Cass river 
T. Baughart 

Denver, Col.—A new steel bridge is con- 
templated across Cherry creek at Law- 
rence-st. by the board of public works 

Fort Madison, Ia.—The contract will be 
let June 1 for building all bridges for 
one year. J. Ross Robertson, County 
Engineer. 

Knoxville, Tenn.—The bids for a bridge 
across the Tennessee river were rejected 
and new bids will be received May 4 

Iowa City, Ia.—A new bridge is contem- 
plated across Cedar river at McClellands 
ferry site by the Johnson county board of 
supervisors. 

Rochester, Minn.—Bids will probably b 
asked soon for building a bridge over the 
Zumbro river. S. O. Sanderson, Count 
Auditor. 

Lafayette, Ga.—Sealed proposals will b« 
received until May 12 for building a steel 
bridge across Chickamauga creek. R. B 
Neal, Commissioner 
South Berwick, Me.—The wrought iron 
bridge company, Canton, O., was award- 
ed the contract for a new iron bridge to 
replace the one recently washed away for 
$2,841. 
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The contract for the 

state bridge over the 

atte hard was awarded to 
Barker of Fort Morgan for $2,725. 
next lowest bid was submitted by 
Wrought iron bridge company of Can- 
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Duluth, Minn.—Bids will be received 
intil May 5 for a steel highway bridge 
ver the railway tracks at Short Line 
par Check, $506. O. Halden, County 
Auditor 
Auburn, Me.—The contract for a new 
+1 bridge across the Little Androscog- 

rin river at Oaks crossing was awarded 
the Variety iron works of Columbus, 
for $2,420 

Bryan, Tex.—Sealed proposals will be 
received until May 15 for constructing a 
ighway bridge across the Brazos river. 
‘ertified check, $1,000. G. S. Parker, Sec- 
retary Brazos River Bridge Company. 

Vermillion, S. D.—Bids will be received 
intil May 4 for building a bridge across 
Ash creek, two 2-34-foot bridges and one 
48-foot bridge. Frederick Heglin, County 
Auditor 

N. J.—Sealed proposals will 
until May 4 for the erection 

a concrete and steel bridge (Melan 
system) across the Passaic river, West- 
st Certified ‘heck, $5,000. Arthur B. 
earce, Clerk 

Richmond, Ind Bids are asked until 
Vay 18 for a steel highway bridge 635 feet 

I Plans can be obtained of City En- 

Weber at a cost of $5. Alonz 
Marshall, County Auditor 

Easton, Pa.—The Wrought iron bridg« 
mpany, Canton, O., was awarded the 

ntract March 20 for constructing a steel 
ighway bridge across the Bushkill at 
Tatamy, Pa., for $9,567. There were eight 


lley, Ia.—Th supervisors 
uunty, Iowa, and Lincoln county, 
Dakota, will meet at Elm Springs, 
20 to consider the erection of a 
that place across the Sioux 


Minn.—Sealed proposals will 

until May 4 for the construc- 
ion of an arch stone culvert on Whit« 
Bear-ave., near the city limits. Bond, 
$500. Robert A. Smith, Chairman of the 
foard of County Commissioners. 

Booneville Mo.—A high bridge with 
ymbination spans or a low bridge with 
pivot draw is contemplated across the 
Missouri river to accommodate foot pas- 
sengers, wagons and street cars and to 
mnect Cooper and Howard counties. 

Philadelphia, Pa.—Sealed proposals will 

received until May 12 for work appur- 
tenant to the abolishment of all grade 
rossings on the line of Pennsylvania- 
and Noble-st., including ventilating 
onduits, retaining walls, bridges, etc. 
Thomas M. Thompson, Director. 

Seattle, Wash.—Bids will be received 
intil May 4 for building a 90-foot bridge 
span, a “‘sheer’’ dam, shore protection at 
south end of bridge, straightening river 
hannel, building earthen approaches at 
south end of bridge. Nathan 3eman, 
Clerk County Commissioners. 

Cincinnati, O.—A bill has been passed 

the house authorizing the Hamilton 
ounty commissioners to issue bonds to 
the amount of $120,000 to build two iron 
ridges, one across the Miami river at 
Newton and one across the Mill race near 
Indian station. 

La Salle, Ill.—Sealed proposals will be 

-eived until May 5 for building a high- 
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way bridge across the Big Vermillion 
river as follows: Main span, 200 feet; 
one end span, 50 feet; each span to be 18 
feet wide; also two cylinder piers 5 feet 
in diameter each filled with concrete 
made of Portland cement; also the con- 
struction of end abutments, etc. Certi- 
fied check, $200. J. E. O’Halloran, Clerk. 
John Ferguson, Chairman Joint Commit- 
tee. 

Taunton, Mass. — (Specia..) — Luther 
Dean says the lowest bid for a steel 
girder bridge over Mill river at Washing- 
ton-st., received April 14, was from the 
Norton iron company, East Everett, 


Mass., $5,255. 


PARKS. 


Decatur, Ill.—The park commissioners 
ontemplate improving the parks. 

Boston, Mass.—An appropriation of 
$1,000,000 for park improvement purposes 
has been made. 

Rockford, Ill.—The purchase of the fair 
grounds is suggested, to be converted in- 
to a public park. 

Cambridge, Mass.—The park department 
is improving the old Broadway common. 
About $5,000 will be expended upon it. 

Aledo, Ill.—The press is agitating the 
mprovement of the vacant square in 
front of the court house. 

Totedo, O.—The park commissioners 
have asked for authority to borrow $25,- 
000 to maintain and improve the parks 
this summer. 

Alton, Ill—A tract of land of sixteen 
acres has been purchased by the Alton 
railway and illuminating sompany for 
park purposes. 

Turner, Kas.—A macadam boulevard 
s contemplated from the western city 
limits of Argentine to the Turner bridge, 

listance of about three miles. 

Winona, Minn.—An ordinance has been 
submitted to council asking that the levee 
tracks be moved further south on Front- 
st. to make room for the levee park. 

New York, N. Y.—A site bounded by 
Houston, Sheriff, Pitt and Stanton-sts 
has been selected for the East Side park. 
The West Side park has not yet been de- 

ided upon. 

Danville, Ill.—The Driving club is pro- 
moting a scheme for rebuilding Gilbert- 
st. for driving purposes, with the adop- 
tion of rules to govern traffic which will 
make it virtually a boulevard. 

Scranton, Pa.—A resolution has been 
approved requesting the park ommis- 
sioners to ascertain if the land in the 
neighborhood of the burnt bridge dam can 
be secured for a public park. 

Somerville, Mass.—An order has been 
passed authorizing the mayor to petition 
the legislature to allow the city to borrow 
$50,000 outside the funded debt to acquire 
and to convert into a park Sanborn field. 

Erie, Pa.—Cascade park will be im- 
proved. A main brick sewer will be 
built and the street now running through 
the center of the park will be closed. The 
park will be twice as large as the present 
city parks. 


ay 


Newark, N. J.—About fifty acres of 
ground has been purchased between Fifth- 
ave. and Lake-st., Bloomfield-ave. and 
the Morris and Essex canal for the ex- 
tension of Branch Brook park. The build 
ings, seventy-five in all, must be removed 
by May 20. 

Davenport, Ia. — Riverside terrace 
Prospect park, Central park and Wash- 
ington and Lafayette squares are being 
improved. The assurance of funds has 
stimulated the work and for the next five 
vears, the period over which the park tax 
extends, the work of beautifying them 
will be kept up. 

Des Moines, Ia.—The residents of King 
man-ave. are desirous of converting the 
street into a boulevard. They propose to 
turn it over to the park commissioners if 
they will accept it and in the courss 
time allow it to become a part of the 
park system. 

Memphis, Tenn.—Col. A. M. Billings 
the Citizens’ street railway has becoms 
the owner of about 500 acres of land k 
cated just east of Raleigh, which he wil 
ransform into a vast park, making it 
one of the finest parks in any of the 
southern cities. 

New Orleans, La.—A gardener has car 
vassed the city, meeting with success, who 
proposes to beautify St. Charles-avs j 
cutting the grass near the tracks sho: 
making beds in the shape of stars 
‘rescents and planting pretty plants 
front of each house for $1 per month fo 
each residence. 

New York, N. Y.—A resolution has been 
unanimously adopted to introduce, fo 
immediate enactment in the legislatur 
a measure providing for the appointment 
of a commission to prepare a map show 
ing the public highways, parks and sew 
er systems of Staten Island and prohibit 
ing any further construction of such 
works pending the completion of the n 
mission’s labor. 

Cincinnati O.—An ordinance will 
troduced which will provide for handsome 
boulevards in the prospective suburba! 
portions of the city. The object of the or 
dinance is to accept no dedication of 
lands for streets which is not with a \ 
of making the thoroughfare fifty feet b« 
tween the curbs, which, with a 16- 
sidewalk on each side, would make 
street eighty-two feet wide. 

San Francisco, Cal.—An effort is bei 
made to transform Dolores-st. int 
boulevard by having a space seven 
wide in the middle of the road set apart 
for foliage and planting a double row 
trees for shade; outside of the cur! 
smooth track six feet wide for the 
of wheelman; gutters to be laid outside 
of the bicycle path; the sidewalks to be 
eighteen feet wide and the street to be 
bitumenized. 

St. Paul, Minn.—An ordinance has been 
introduced at the request of the park 
board to establish rules for the govern 
ment of parks and parkways. Also a 
resolution requesting that all plats upon 
which all land is dedicated for park pur- 
poses be referred to the board before be 
ing finally approved. Referred to the 
street cominittee. 








MUNICIPAL ENGINEERING. 


STREET SPRINKLING. 


ler has been 
purchase of a 


“OMmmittee mad 
Worcester and Bostor 

t prinklers. 
T purchase rf a 
I latest design and 
vater is proposed 


ences that ha 


irchage 
nsidered 
a sprinkle 


o purchase 


for sprink 

> been awarded t 
d James Welsh, jr 
ordinance has 
vides that street 
between March 
tracts to be let 
works, and the 

le a longer 
shall be 


sprinkling at 


A new rul 
has been put int 
h is to first sprin- 
its whole length 
listance, and then 
n the other side, 
half of the road 
y permit cyclists 
ety It is hoped 
electri railroad 
own sprinklers 


STREET CLEANING. 


ion 

three districts 

rth, west 

received wW 

I $30 a mile 

H. Burke, $28.50 
W. J. Moxley, ji 
listrict; Otto Fischer 
listrict; Thomas Fox 
th division. Mayor 
ner Kent will take 
her The mayor said 
bought by the city 
the work. The con 

t was awarded 


sals were 


mm HH. Oi 


leaning streets, $23 per mile; removing 
ashes first year, $240,000; second year, 
$245,000; third year, 50,000; John O’Gra- 
iy and Hugh S. Blake, cleaning streets, 
$17.50 per mile; removing ashes first year, 
$230,000; second year, $250,000; third year, 
275,000. Cranford & »., cleaning streets, 
$19.90 per mile; removing ashes first year, 
$240,000; second year, $250,000; third year, 
$255,000. Daniel J. Creen, cleaning streets, 
$23.25; removing ashes first year, $247,000; 
second year, $250,000; third year, $257,000. 
S. W. McKeever, cleaning streets, $17 per 
le; removing ashes first year, $220,000; 
year, $229,000; third year, $247,000. 
Tumbridge, cleaning streets, $20 per 
; removing ashes per year, $215,000. 
es Dunn and Joseph A. McGarry, 
aning streets, $17 per mile; removing 
ishes firs ear, $210,000; second year, 
year, $230,000. Thomas 
ing streets, $18 per mile; re- 
first year, $210,000; second 

third year, $245,000. 


GARBAGE DISPOSAL. 


Des Moines, Ia.—The purchase of a new 
irbage crematory is being considered by 

inci 
Mankat Minn. “he construction of a 
age crematory is favored by Health 


Offi 


The advertising for 
and disposing or gar- 
summer has been au- 


Y.—The contract for 
garbage “nute was 
Maher of Tonawanda, 
Oliver Buleson hard- 
city, bid $1,180, and Dob- 
$1,100 
ontract 

1 to Dailey & Aldrich, 
health, has not yet been ap- 
y the common council. The con- 
ict calls for the erection of two crema- 
ries, one on each side of the Erie canal. 
Orange, N. J.—The special committee, 
than two months ago, to 
subject of a garbage cre- 
built and used jointly by 
d Montclair, reported that 
inicating with officials in all 
cities of the United States 
England, the committee had 
to find any method for dis- 
bage that it could recom- 
al or perfect, and sug- 
action be taken in the 


] ceived for the re- 

val of dead animals were as follows: 
es Haw, $24,000 one year, $50,000 five 
irs; James L. Tracey, $18,200 one year, 
five years; Thomas Fox, $22,500 

year and an offer to pay the city $350 
year for privilege of the contract for 
years, if permitted to erect a ren- 

xy establishment within the city lim- 
Union Rendering Company, $25,000 
year, $37,500 five years; Albert Bogen- 
yid, $12,500 one year and will give the 
ty $400 a year for five years’ contract 
permitted » erect a rendering estab- 


lishment No action has been taken on 


t} 


ids. 








